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Complete integration in 
Selection and design of 
cooling tower with cool- 
ers, results in cooling 
systems of minimum 
first cost and minimum 
Operating cost... and 
the responsibility is 
undivided. 
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THE ETHYL CORPORATION SERVES 
THE PROGRESSIVE PETROLEUM 


INDUSTRY...Through Research {ge 


Refiners face challenging problems in producing 
gasoline for engines now being developed 


ODAY in the engineering departments of 

many automobile companies the devel- 
opment of new engines requiring fuels of 
higher antiknock quality and promising 
new high levels of performance and econ- 
omy has reached an advanced stage. 

Many refiners are studying means for 
providing economically the fuels required 
by these new engines. Six major factors 
combine to make this a challenging task: 


1. Just before the war, many new refining 
processes to improve fuel antiknock quality 
became commercially practicable. The war’s 
demands for gasoline forced immediate expan- 
sion of refining capacity for high production of 
antiknock fuels, regardless of cost or of even- 
tual peacetime utility. Consequently, much of 
the equipment built in the war program in- 
volved processes which had not been thorough- 
ly evaluated on a commercial scale for peace- 
time use. 


2. Even without advances in engines, a long 
period would have been required to find the 
best way to integrate the new refining processes 
into peacetime operations. Each process must 
be studied with respect to the range of condi- 
tions under which it may be carried out, as well 
as in relation to older processes and still others 
which might be installed. Stocks produced by 
the new processes must be appraised as com- 
ponents for fuels to be used in automobile en- 
gines. 


3. Certain new engine developments tend to 
upset previous concepts of fuel antiknock qual- 
ity and to reduce the reliability of conventional 
laboratory knock ratings as indicators of road 
performance. 
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4. Stocks produced by the different refining 
processes may exhibit extreme variation in 
sensitivity to tetraethyl lead. Fuels which, 
without lead, are only mediocre may head the 
list after its addition. 

5. The degree of cleanliness with which differ- 
ent gasolines burn in engines covers a wide 
range. 

6. Cost of the finished gasoline and the number 
of gallons of it obtainable from a barrel of 
crude are vital considerations. 


To sum up, the refiner’s problem is one of 
combining, in proper proportions with tetra- 
ethyl lead, a wide variety of hydrocarbons 
having the proper volatility, stability, anti- 
knock and burning properties to form ac- 
ceptable, economical gasoline. 

Having been closely associated with the 
engineering departments of automotive 
companies and the laboratories of oil com- 
panies for over twenty years, the Ethyl 
Laboratories have been able to conduct 
broad programs to appraise hydrocarbons, 
singly and collectively, not only in relation 
to current engines, but, more importantly, 
with respect to engines of the future. In 
their service to oil companies, the Ethyl 
Laboratories draw from the information ac- 
cumulated in these broad programs and, 
when specific problems indicate the need, 
join with refiners in cooperative research 
projects designed to extend the knowledge. 

During the coming period of accelerated 
technological development, advances in 
automotive transportation will result from 
the closest cooperation of the designers of 
engines and of all who contribute to the 
production of fuels and lubricants for their 
operation. The Ethyl Corporation Research 
Laboratories plan to cooperate fully in mak- 
ing their contribution to this joint effort. 
Photograph at top left, courtesy of Lummus Company, New York; 


Photograph at top right, courtesy of Houdry Process Corporation oa, 
Pennsylvania 
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Combinations. of hydrocarbons 


and antixnock fluids ({he molec- 
ular structures of some of which 
are represented by these models) 
must be evaluated as fuels for 
tomorrow’s engines. 
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~The list of Houdry licensees 
IS the Who's Who of 
petroleum 
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Among the many phases of Universal’s service to refiners 
is the examination and evaluation of crude 
stocks... the starting point for the planning of any 


sound, economical refining operation. 


Through a system of pilot plants designed expressly for the 
purpose, UOP technologists are able to determine 

the type ‘of process best suited to the crude... what the 
crude will produce under a variety of refining 

processes... or the basic facts necessary to the design 


of a refining unit to meet the refiner’s market. 


Ss Our Trade 


At Universal, evaluation of crudes is not merely an analytical 
examination but also a step-by-step 


parallel of every operation in a large-scale unit. 


Successful refiners, large and small, have found the answers 
to many of their problems through this 

phase of UOP service... have proved the importance 

of the phrase “Your Stock is Our Trade.” 


UNIVERSAL OIL PRODUCTS COMPANY 


General Offices: 310 S. MICHIGAN AVE. oP CHICAGO 4, ILLI'NOIS, U.S.A. 


LABORATORIES: RIVERSIDE, ILLINOIS 


Universal Service Protects Your Refinery 
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STAINLESS STEEL 


Seantess and Upelded 
TUBES = Molybdenum 


superior corrosion-resistance 
and strength 


When refining processes call for tubes 

with high resistance to severely corrosive 

solutions, call on these B&W Croloys............ 
They were developed by B&W to help solve this 
problem in chemical plants and refineries . . . so they 
meet the requirement as only tailor-made tubes can. 


Because of their molybdenum content, all of these Croloys are 

superior to many of the plain stainless grades, not only in combating 
corrosion, but also in their resistance to creep and oxidations at elevated 
temperatures. Their time-saving, cost-cutting advantages have been con- 
vincingly demonstrated in a wide variety of severe service conditions. 


B&W can supply these Croloy analyses in both seamless and welded tubes. Perhaps 


they will solve tough tubing problems in your plant as they have in others. So ask today 
for full information. 


. 





TA-14535 


PETROLEUM PROCESSING, April, 1948 











tensile St. 


yield P 


‘SOLD THRU LEADING 


PETROLEUM PROCESSING, April, 1948 


GATE 
VALVE 


3 . 
0 
itp ty Fis Od 
% Lo te 


FITTINGS.  (screwen - riancen + weLDINe) 


COOPER ALLOY .. . largest exclusive pro- 
ducer of Stainless Steel, Monel and Nickel 
Castings for the Process Industries; includ- 
ing tube supports, valve trim, pump cast- 


ings, heat exchanger castings and others. 


Catalog available on request. 


THE COOPER ALLOY FOUNDRY CO. 


HILLSIDE, NEW JERSEY 
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1000 hp Worthington refrigeration 
compressor with four propane 
compressor cylinders and eight 
power cylinders. 


ow Will You Have Your Cold Today? | 











Some buying notes on refrigeration compressors in the 150 to 1000 tons range 
The right size. For anything between 150 to tion and discharge. 
. . . between 400 and 1000 bhp... you'll The right “easy-maintenance” features. Power and 
orthington gas engine-driven compressor that compressor rods identical and interchangeable . . . 
hits your requirements on- or close to-the-nose. shim-adjustable babbit-lined steel main and crankpin 
The right design. It -will be compact and well-bal- bearings . . . famous Worthington easy-on, easy-off, 
anced, with compressor and power cylinders mounted always-tight QD sheaves. 
on an angle-type frame, using a common large-diame- The right safety features. Shutdown controls for over- 
ter crankshaft. speed, oil pressure failure, excessive water jacket tem- 
The right construction. Such features as solid bore perature. 
“noted cylinders (fully jacketed with directed water to In a word—it’s the right machine for the job, demon- 
—— parts) and heat-treated steel forged connecting strating again that there’s more worth in Worthington. 
rods. 


a 

Bulletin €1100-B21 tells more; address Worthington 

The right lubrication. Full pressure feed to bearings, Pump and Machinery Corporation, Harrison, New Jersey. " 
cylinders and packing . . . cast-in oil manifold . . . con- 
necting rods rifle-drilled for lubrication. 


The right packing. Exceptionally deep packing boxes °o G o oy : 
fitted with metallic full-floating type piston rod packing Ww R T Hi é bh T ; 


—vented and lubricated. 


. : —— eee | Se 
The right valves. Large area Worthington Feather* SS | ‘——=——S 
Valves—lightest, tightest, quietest ever made—in suc- “FZCZZM MLPA WIS SS 








*Reg. U. S. Pat. Off. 











Horizontal compressors Shell and tube 
for all types of refrigerating equipment 
refrigerants 


Absorption refrigerating Chilling machines 
machines. and exchangers 
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Vacuum and Pressure Control 







e So simple anyone can operate it! 
e Just set it and forget it! 
e Slashes operating costs! 


ESTED in the laboratory and successful in the pilot 

plant, our new Cartesian Manostat is recognized 
by industry as the answer to the problem of efficient, 
effortless and economical pressure control. 


Completely automatic, this Manostat works on the 
physical principle of the Cartesian Diver. No need for 
complicated electrical or mechanical systems or extra 
equipment of any kind. Just put this self-contained unit 
in your system—SET IT AND FORGET IT. A constant 
pressure or vacuum to within 1/10 to 1% can be main- 
tained with this heavy duty, all metal unit. 


Incorporating all the advantages of our Glass Mano- 
stat, this revolutionary Model No. 5 also gives you: 


1—Larger Capacity 

2—Wider Range (supplied with 3 interchangeable orifices) 
3—Higher Sensitivity 

4—Greater Flexibility 

5—Control of both Pressure and Vacuum 

6—Simplified Operation 

7—Fool-Proof Design 

8—Stainless and Chrome Steel 

9—Low Price 


For complete information, including performance and 
operating data, write for Bulletin ICM-96. 


Branch Offices 
112 Broadway, Cambridge, Mass. 
90 State Street, Albany 7, N. Y. 
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for Industry, Pilot Plant and Laboratory 


5703 Grove Street, Oakland, Calif. 
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CARTESIAN MANOSTAT 


TRADE MARK 





MODEL No. 5 (INDUSTRIAL) 
PATENT PENDING 





Complete with 3 interchangeable orifices and mercury, $95.00. 
Size: 7” overall. Diameter: 3%”. Weight: approximately 8 Ibs, 


ae BEG 4. 
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Cyanamid Chemicals 
for the Petroleum Industry 


Bias 2 
Sea. 









Consult our technical 








tion or assistance in 

















American 
Cyanamid Company 


Petroleum Chemicals Department 








"“Trade-mork 


ee 30 ROCKEFELLER PLAZA, NEW YORK 20, N. Y. 
**Reg. U.S. Pat. Of. 
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Whats Happenng! | 





Summary of Current News Developments Concerning Oil Men 


SYNTHETICS 


A revised version of the bill authorizing construc- 
tion of three synthetic fuels plants has been offered 
by Interior Secretary Krug. (For industry comment 
on the pending bill as now written, see pg. 301 of this 
issue. ) 

Krug bill differs from present one in two important 
respects: (1) no time limit is specified for private 
industry to draw up plans and get started on plant 
construction before RFC moves in with government 
loans, and (2) no specific process is stipulated for any 
of the three plants. 

Selection of processes to be used, raw material, and 
plant sites would be subject to the approval of the In- 
terior Secretary. 


Stanolind’s synthetic fuels plant, using natural gas 
from Hugoton field, will be built at Garden City, 
Kans., according to E. F. Bullard, Stanolind presi- 
dent. Construction is expected to begin in the fall. 
Actual plant site has not yet been announced, but 
company has options to buy several different 640- 
acre tracts in the area. 


CONSTRUCTION, EXPANSION 


Republic Oil Refining Co. has purchased for $2,300,- 
000 surplus aviation gasoline plant at Texas City 
from War Assets Administration. Facilities initially 
cost $11,234,000 and include 12,000 b/d Fluid cata- 
lytic cracker, and gas concentration, alkylation, ther- 
mal reforming and gas-oil distillation units. Repub- 
lic, which operated plant during war, has agreed to 
spend or commit itself to spend $250,000 within six 
months and $250,000 more within one year to rehabili- 
tate the facilities. 


The Texas Co. plans to increase crude capacity 
of its Lawrenceville, Ill., refinery to 50,000 b/d; it is 
now 30,000 b/d. New facilities will include 20,000 
b/d vacuum still, Fluid catalytic cracker and addi- 
tional polymerization unit. 


Sun Oil Co. plans to have in full operation by Apr. 
1, 1949, a new natural gasoline plant in Starr County. 
Texas, with a capacity of 25,000,000 cu. ft of gas 
daily. Plant is designed to remove 80% of propane 
and substantially all butane and natural gasoline from 
casinghead gas. 


Midland Cooperative Wholesale Co. will expand its 
Cushing, Okla., refinery, stepping up capacity from 
4200 b/d to 6500 b/d, and increasing cracking facili- 
tes by 25% to 2000 b/d. Refinery Engineering Co. is 
contractor. 


Shell Chemical Corp. is building a new plant at 
Martinez, Calif., to manufacture petroleum additives, 
but hasn’t announced types of additives to be made. 
Construction is under way, and plant is scheduled 
for completion later this year. Contractor for engi- 
neering and construction is Ralph M. Parsons Co. 


EQUIPMENT 


Steel requirements of refining industry for the next 
18 months have been estimated at 1,363,966 tons by 
the National Petroleum Council. In addition, 141,- 
642 tons of forgings and castings will be needed. 

Total industry needs were fixed at 7,707,900 tons, 
exclusive of castings and forgings, for production, oil 
pipelines, refining and marketing. Allied needs, such 
as containers, transportation other than pipelines, 
natural gas transmission, farm and home storage, 
and foreign operations, increase the total to over 15,- 
500,000 tons. Estimates will be used as basis for 
securing allocation of additional quantities of steel 
for the industry under the Taft Stabilization Act pro- 
gram. 

Estimates were based upon a survey of domestic 
refiners, and cross checked by the committee by cal- 
culating the steel required to increase crude capacity 
to the level needed to meet future demands as pro- 
jected by Interior Dept.’s Oil and Gas Division. 


LABOR 


Stillmen are classed as supervisors by the National 
Labor Relations Board and hence are not entitled to 
bargaining rights under Taft-Hartley Act. Decision 
was made in connection with certification by NLRB of 
Oil Workers International Union (CIO) as proper col- 
lective bargaining representative for non-supervisory 
workers at Wasatch Oil Refining Co. plant at Woods 
Cross, Utah. 

According to the decision, stillmen are supervisors 
because they “retain the right effectively to recom- 
mend changes in the status of employees in their 
group and responsibility to direct or to assign them 
to various types of work.” Stillmen involved in the 
Wasatch case included a chief motor mechanic, a chief 
pipe fitter and a carpenter with several assistants. 


Cities Service Oil Co. (Pa.) Mar. 2 signed its last 
local contract with OWIU, incorporating 8c an hour 
cost-of-living allowance into basic wage rate, and 
adding another 5c to last year’s basic wage increase 
of 12c an hour. 

New contract also calls for increased sick benefits, 


Information on these pages is obtained through the nation-wide news coverage services of PLATT’S OILGRAM NEWS 
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double time and a half for holiday work, and leave 
of absence for death in employee’s family. 


Sinclair Refining Co. last month refused to grant 
the 30c per hour general wage increase demanded by 
OWIU. Result—OWIU has sent strike vote ballots to 
some 10,000 Sinclair employees. Tabulation of ballot 
is expected to be completed by middle of April. 


International Assoc. of Machinists (Independent) 
has won right to represent certain workers in collec- 
tive bargaining at Wood River, IIl., plant of Shell Oil 
Co., Inc. NLRB reported that union received 217 out 
of 224 votes cast in board election. 


SUPPLY AND DEMAND 


Crude production rose to a new high for the week 
ending Feb. 28—5,387,125 b/d, compared to 4,786,150 


b/d a year ago. Previous high was 5,347,175 b/d, 
for week ending Feb. 14. 


Crude runs to stills continued to stay below their 
previous record of 5,637,000 b/d (week ending Jan. 
3), however. Low point was 5,311,000 b/d for week 
ending Mar. 6, 91.0% of capacity. 


Proved crude reserves, the American Petroleum In- 
stitute reports, totalled 21,487,685,000 bbls. on Dec. 
31, an increase of 614,125,000 bbls. in reserve since 
end of 1946. Total production during 1947 was 1,- 
850,445,000 bbls., which was offset by reserves in- 
creases of 2,464,570,000 bbls. 


Total demand for petroleum this year, Oil and Gas 
Division of Interior Dept. estimates, will push up to 
6,250,000 b/d, with a 1949 demand of 6,550,000 and a 
1950 demand of 6,800,000. These figures include ex- 
ports. According to OGD Director Max Ball, they 
represent what OGD considers “‘a reasonable compro- 
mise” on about a dozen “guesses” by industry ex- 
perts. 


Crude refining capacity to meet the domestic por- 
tion of these demands, OGD also estimates, will have 
to increase to 6,128,000 b/d this year, 6,400,000 b/d 
in 1949, and 6,633,000 b/d in 1950. These figures are 
based on running at 90% capacity. Actual capacity 
at end of 1947 was 5,815,000 b/d. 


PETROCHEMICALS 


Lion Oil Co. has obtained approval from WAA for 
purchase of Ozark Ordnance Works, El Dorado, Ark.. 
for $10,500,000. Plant has been operated by Lion on 
lease basis, and will continue in production of ferti- 
lizer from natural gas. 


Ethylene glycol for antifreeze will be produced by 
Jefferson Chemical Co. at its new plant at Port 
Neches, Texas. Company, owned jointly by Texaco 
and American Cyanamid, is using refinery gases 
from Texaco’s nearby Port Arthur refinery. 
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SYNTHETIC RUBBER 


Continuation of government controls over produc- 
tion and use of synthetic rubber was approved when 
Congress passed and President signed H. R. 5314 
Mar. 31. The bill extends controls, due to expire 
then, until June 30, 1950. 

Measure would give President authority to require 
use of whatever percentage of synthetic rubber he 
deems necessary, but restricts this power principally 
to tires and tubes. 


Production capacity of 665,000 tons a year must 
be kept in operating or standby condition, according 
to the bill, and at least 222,000 tons of synthetic 
must be used annually. 

Bill also provides that government shall sell all 
plants not included in designated capacity, and fur- 
ther stipulates that U. S. shall lease remaining war- 
built plants for private operation. 


FOREIGN 


Mediterranean Refining Co., it is reported, plans to 
construct a 75,000 b/d refinery on the Mediterranean 
coast which would be supplied by the Trans-Arabian 
pipeline now being built. Refinery would probably 
be located at terminal of line in Lebanon. Company 
is owned jointly by Socony-Vacuum and California- 
Texas Oil Company. 


Argentina plans three new refineries for the Argen- 
tine State Oilfields, with capacities ranging from ap- 
proximately 6300 b/d to 28,000 b/d. Contract has 
been awarded M. W. Kellogg Corp. 


Petroleos Mexicanos has announced plans for a 
30,000 b/d refinery at Salamanca, to cost $12,000,000. 
The contractor, Arthur G. McKee and Co., expects to 
start construction this year. 


MISCELLANY 


Fire struck Champlin Refining Co.’s plant at Enid, 
Okla. Mar. 12, causing damage of nearly a half mil- 
lion dollars. No one was injured, but company’s 
solvent lube plant is not expected to be in operation 
for 30 to 60 days because of loss of centrifuge plant. 
Fire started when a heptane tank exploded, but no 
cause for the explosion has been disclosed. 


Refiners may be invited to join the Oil Heat Insti- 
tute if a proposed constitution change is adopted at 
the OHI convention in Chicago Apr. 5-8. Change 
would establish a new division and set up a labora- 
tory for study of standards and to test all phases of 
oil burning. 


D. P. Barnard, assistant director of research for 
Indiana Standard, was elected president of the Co- 
ordinating Research Council at its annual meeting 
Mar. 4. 
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Casting large blocks of alloys of Oo U & i # Tt ¥ 
proper proportions. 


Final inspection of tube 


’ . a : 
Re... r 
Tubes” that i rey 
helpful data and information. 


QUALITY CONTROLLED FROM ORE TO FINISHED PRODUCT— eve al\ 


WOLVERINE TUBE DIVISION 


CALUMET AND HECLA CONSOLIDATED COPPER COMPANY 


'NCORPORATEO 
MANUFACTURERS OF SEAMLESS NON-FERROUS TUBING 


1411 CENTRAL AVENUE DETROIT 9, MICHIGAN 
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‘Through 
unknown waters... 


Any navigator can chart a course along established routes. But it takes not 
only ability far above the average, but careful coordination among a ship’s entire 
crew to navigate through wuknown waters. 

For more than 30 years M. W. Kellogg has been charting new routes in petro- 
leum processing that led to such important developments as Fluid “Cat” Crack- 
ing, Hydroforming, Propane Deasphalting, Gas Synthesis, and others. 

Looking back we’re acutely conscious that these developments didn’t come 
from machinery and formulae alone—that every step forward was the product of 
many keen human minds, all striving for betterment. 

That’s why we, at Kellogg, place so much emphasis on the caliber and scope 
of our organization—an integrated group of more than 1,000 topflight engineers 
and technicians all concentrated on the same goal—petroleum progress. 


THE M. W. Kexztoce Company 


A SUBSIDIARY OF PULLMAN INC. 
. ENGINEERS TO THE PETROLEUM INDUSTRY 


_ NEW YORK JERSEY CITY LOS ANGELES TULSA HOUSTON TORONTO LONDON PARIS 
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OMORROW 


... IN PETROLEUM TECHNOLOGY 


Current technological and economic developments discussed here in 
the light of their future bearing on petroleum refining operations 


include: 


Government synthetic rubber industry poses problem. 


Solvent extraction of oilseeds gaining favor. 


Recent petrochemical catalogues show growth of 


industry. 


® Low-pressure Aerosols under development. 


© Other recent bulletins of interest to petroleum refiners. 


Government Synthetic Rubber 
Industry Poses Problem 


| THE MIDST of the present 
legislative uncertainty as to the 
future of the Government-owned syn- 
thetic rubber industry, certain basic 
facts tend to be obscured. Lost in the 
furore over the size of minimum 
guaranteed production; whether or 
not plants should ever be sold to 
private industry; whether such sales, 
if permitted, must have Congres- 
sional approval; and whether or not 
legislation enacted now should be per- 
manent or temporary is the problem 
of whether or not a privately-owned 
synthetic rubber industry is ever to 
be possible. 

It is easy to ask: “If Government 
plants are kept under public owner- 
ship; what is to prevent private com- 
panies from building new plants, de- 
signed to take advantage of the vast 
strides in technology which have 
been made since 1942-43?” To this 
question, there are of course two an- 
swers. Those who would discourage 
any large movement in this direction 
point out that Government plants 
have been repeatedly altered and 
modernized to keep up with industry 
developments. Secondly, the present 
(wartime-necessitated) patent and in- 
formation pool makes it impossible 
for participants to develop competi- 
tive advantages, and equally impos- 
sible for nonparticipants to use most 
of the major processes. In the third 
place, privately operated plants, un- 
less they dominated production, would 
be at the mercy of decisions made by 
those in charge of the Government 
program, since these officials would 
be in a position to act without par- 
ticular regard to profits. Finally, con- 
struction costs are now so high that 
the cost of war-built Government 
plants, once considered excessive, are 
now low by comparison. 

Some of the points involved in this 
Situation may be clarified before this 
discussion is printed, since Congress 
was expected to enact at least tem- 
porary legislation in March, but their 
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definition will lack clarity for a long 
time, no matter how decisions are 
made at present. H. R. 5314 specific- 
ally included provision for the per- 
missive discontinuance of obsolete 
Government facilities, as, and in the 
capacity that, privately owned plants 
come into production, and it also 
called for the discontinuance of the 
present patent and information pool, 
scheduled at present to continue un- 
til 1951. However, it provided for a 
continuation of Government research 
and development on chemical rubber, 
with results to be publicly available. 
S.2187, however, recommended early 
public sale of Government plants 
(together with an immediate termin- 
ation of the patent pool). 


No mention need be made here of 
the national security aspects of the 
problem; all are agreed that the 
present synthetic rubber industry 
must be largely preserved, at least 
part in operation and the rest in a 
standby condition. At present, there- 
fore, the details of the future program 
are far more interesting as they re- 
gard competitive aspects. Within the 
industry, there is a difference of 
opinion as to the ability of chemical 
rubber to hold its own in a free mar- 
ket; those who want Government 
plants sold to private companies feel 
that new polymers which would re- 
sult could compete with rubber either 
in cost or quality, while others feel 
that this would not be possible. 

Proponents of the optimistic view- 
point “point with pride’ to a new 
process which U. S. Rubber has in- 
stalled at the Borger plant and 
Copolymer Corp. at the Baton Rouge 
plant. Basically, this method in- 
volves copolymerization of butadiene 
and styrene at 0 to 40° F. instead of 
at the usual 125° F., and tires made 
from the resulting product are said 
to be “substantially improved over 
anything achieved heretofore with 
natural rubber,” as much as 20% or 
more. The lower temperatures em- 
ployed (around 40° F. at present, but 
not much lower, until certain prob- 
lems are overcome) pose the obstacle 


of longer “cooking” time, but it is 
said that the use of certain accelera- 
tors have minimized this to the point 
where costs will not be much in ex- 
cess of those for ordinary GR-S. 

This process was developed through 
Government-sponsored research pro- 
grams at the Universities of Minne- 
sota and Illinois, results so obtained 
being combined with those of related 
research conducted by the Phillips 
Petroleum Co. 


Synthetic rubber—or chemical rub- 
ber, if you will—holds a particular 
interest to the petroleum industry, 
which operates and supplies the raw 
material to the Government-owned 
butadiene plants, and some of whose 
members are already engaged in the 
production of special synthetics and 
the development of others. Events of 
the next few months will therefore 
be watched with more than idle in-_ 
terest, for they may affect the future 
of a, chemical industry closely allied 
with petroleum refining. 


Solvent Extraction of 
Oilseeds Gaining Favor 


UCH HAS BEEN PUBLISHED 

in recent years on the uses of 
petroleum naphthas, including the 
hexane and heptane cuts. Prominent 
among the growing new uses have 
always been listed the processes used 
for the solvent extraction of oilseeds, 
and mention of this fact was made 
only recently in this feature(!). 


No lengthy discussion is therefore 
warranted here, but it does seem 
worthwhile to mention several recent 
developments in this field. First of 
all, it is interesting to note that a 
guide to available information has 
appeared in the form of a published 
literature search(2). As noted in the 
preface to this volume, “references 
included deal with the preparation of 
the seeds for extraction, solvents 
used, processes and apparatus in- 
volved, methods of separation of the 
various constituents following extrac- 
tion, and uses of by-products from 
the process.” Access to the 499 litera- 
ture and 352 patent abstracts is made 
practical through inclusion of a 21- 
page alphabetical subject index. 


Lending point to the commercial 
and engineering aspects of this sub- 
ject are two additional publications, 
one an editorial report by Industrial 
and Engineering Chemistry(3) and 
the other a brochure published by a 
prominent manufacturer of process 


@) Anon., ‘‘Tomorrow in Petroleum Tech- 
nology—Petroleum Solvents Used in Oil- 
seed Extraction,’’ PETROLEUM PROCESSING 2, 
No. 10, 738 (1947). 

2) Weil, B. H.; Bolen, M.; and Sugarman, N., 

Literature Search on the Solvent Extraction 
of Oleaginous Materials, Georgia School of 
Technology, State Engineering Experiment 
Station Special Report No. 26, 1948. 193 
pages. 
Kenyon, R. L.; Kruse, N. F.; and Clark, 
S. P. ‘Solvent Extraction of Oil from Soy- 
beans,’’ Industrial and Engineering Chemis- 
try 40, No. 2, 186-94 (1948). 
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equipment(4). The first of these, a 
very thorough analysis of the solvent 
extraction of soybeans, arrives at the 
conclusion that this process seems 
very likely to take over almost com- 
plete control of soybean oil produc- 
tion when and as screw press mills 
wear out or require excessive repairs. 

In the second reference(4), chief 
emphasis is placed on the details of 
processing and equipment needed for 
the solvent extraction of soybeans and 
cottonseed, but attention is also given 
to corn germ, milled corn, rice, pea- 
nuts, flaxseed, and castor beans. The 
solvent recommended is “a commer- 
cial grade of normal hexane—a pe- 
troleum fraction with a close boiling 
range of approximately 150° to 
160° F. A solvent of this type offers 
these advantages: (1) possesses neg- 
ligible amounts of both light and 
heavy ends; (2) keeps solvent losses 
at absolute minimum; (3) requires 
only a reasonable amount of steam 
for meal drying and _ distillation 
equipment, and (4) separates easily, 
leaving final oil and meal products 
commercially free of solvent.” 

A recent review(5) of 1947 develop- 
ments in the production of oils and 
fats states that “at least two (solvent 
extraction) plants are known to be 
operating, each with a capacity of 200 
tons of cottonseed per day.’’ More- 
over a number of Solexol process re- 
fining plants were erected during the 
year, “including a tallow fractionat- 
ing plant for Lever Bros. at Balti- 
more and a multiple unit for Swift 
& Co. at Hammond, Ind.” These are 
in addition to existing soybean oil 
extraction plants, and it is highly 
pertinent to note, reported process- 
ing difficulties to the contrary, that 
rumor has it that several very large 
plants will soon be in operation in the 
South for the solvent extraction of 
peanut oil and peanut proteins. 

All signs point to rapid growth 
of the oilseeds solvent extraction in- 
dustry. While efficient processes lose 
very little solvent per ton of proc- 
essed material, total consumption of 
petroleum naphthas by this industry 
may still become quite sizable. 


Petrochemical Catalogues 
Show Growth of Industry 


HE GROWTH OF THE petro- 
leum chemicals industry has been 
swift and spectacular, and the num- 
ber of chemical and petroleum com- 
panies now involved has become al- 
most legion. Nevertheless, several 
interesting facts may be gleaned 
from a study of recent catalogues of 
some of the companies in this field. 
One such catalogue(6), issued in 


™® Anon., Allis-Chalmers Continuous Solvent 
Extraction Process, Allis-Chalmers Manu- 
facturing Co., Milwaukee, 1947. 20 pages. 
Anon., “Oils and Fats,’’ Chemical Engi- 
neering 55, No. 2, 124-25 (1948). 

Anon., Sharples Synthetic Organic Chem- 
icals, Sharples Chemicals, Inc., Philadel- 
phia, 1947. 68 pages. 
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December, 1947, by Sharples Chem- 
icals, Inc., is impressive indeed when 
compared with earlier, smaller, and 
far less inclusive editions. Sharples 
was a pioneer in the production of 
such petroleum chemicals as amyl 
chlorides and amyl alcohols. 


Another pertinent catalogue(7) is 
that released this year by the Wyan- 
dotte Chemicals Corp. It was not 
until the fall of last year that this 
company entered into the full-scale 
manufacture of organic chemicals. 


A new catalogue(8) of the Celanese 
Corp., is also of interest as a con- 
crete listing of the products of its 
new Bishop, Texas, petroleum chem- 
icals plant. The trend of the times 
is unmistakable, chemical companies 
are consolidating and expanding their 
production efforts in the field of pe- 
troleum chemicals and are in this 
field to stay. 


Low-Pressure Aerosols 
Under Development 


HE PETROLEUM INDUSTRY 
has long been interested in the 
manufacture and sale of insecticides 
of all types, especially since petrole- 
um distillates are used as bases for 
most of the common varieties. At- 
tention has not stopped at the boun- 
dary of nonpetroleum materials, how- 
ever, and many companies market 
products which utilize few if any 
petroleum products. Among these 
are aerosol dispensers, introduced 
during the recent war to the Armed 
Forces and then widely advertised 
and made available to the public. 
Aerosols have been much discussed, 
and their merits and economics have 
been widely debated. Most of the 
“facts” are therefore common knowl- 
edge, but this does not detract from 
the value of a recent publication(9) 
by the manufacturer of a new and in- 
teresting container. While *“‘special 
emphasis has been placed on low- 
pressure dispensers, since almost all 
of the work in the Continental Can 
Co.’s laboratory has been concentrat- 
ed on this type .. . a careful sum- 
mary of the literature on this per- 
plexing but interesting subject is also 
included” in this booklet. 

Space here does not permit discus- 
sion of the technical factors dis- 
cussed, but it is interesting to note 
that “the use of deodorized kerosenes 
(as solvents) should become more 
prevalent after additional testing de- 
termines the optimum amounts,” also 
that numerous formulas contain “lu- 
bricating oil” (5% or so). More- 
over, “tests conducted by the Bu- 
reau of Mines indicate that propane 


@ Anon., Organic 
Chemicals Corp., 
1948. 36 pages. 


®> Anon., Celanese Synthetic Organic Chem- 
icals, Celanese Corp. of America, New 
York, 1947. 8 pages. 

® Peterson, H. E., Low Pressure Aerosols, 
Continental Can Company Bulletin No. 14, 
New York, 1947. 22 pages. 
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and butane, while themselves ex- 
tremely inflammable, are made non- 
flammable when mixed with Freon-12 
(the usual propellant),” in concentra- 
tions up to 25% (liquid volume) of 
the hydrocarbon or hydrocarbons. 

Very interesting data are presented 
on low-cost, low-pressure aerosols. 
By way of summary, the section on 
“Cost of Aerosols” is of particular 
interest: 

“Tt has often been stated that the 
use of an aerosol container is a very 
expensive method of dispensing in- 
secticides. If the claim that one 
pound of an insecticidal aerosol is 
equivalent to two gallons of normal 
fly or insect spray is justified, the 
price, in reality, is not exorbitant. 
In an aerosol formulation a concen- 
trated insecticide is used. Since the 
average price for a gallon of fly spray 
is over $1.25, the comparative costs 
would be $2.95 for the one pound of 
aerosol to $2.50 for two gallons of 
spray. The ease of handling and dis- 
pensing is claimed to offset the slight 
price differential. Also, it is antici- 
pated that when the low pressure 
aerosols are available, they will retail 
for $1.50 per pound or lower. On 
this basis the use of insecticidal aero- 
sols would be more economical than 
the standard oil sprays.” 


Other Recent Bulletins 
Of Interest to Refiners 


S READERS OF THIS feature 
have long ago noted, much at- 
tention is given in these columns to 
the significant information contained 
in industrial publications and the bul- 
letins released by Government agen- 
cies and technical groups. Such data 
are often unavailable elsewhere in 
anything like their form, and, unfor- 
tunately, most of these publications 
go unnoticed except by those who are 
avidly and continuously looking for 
information on the subjects involved. 
Two widely different recent publi- 
cations will serve to illustrate this 
point, as well as to call attention 
to their existence and contents. The 
first of these(19) is a concise review 
and bibliography on a subject of con- 
siderable importance to petroleum re- 
finers—gas turbines and jet propul- 
sion. The second(11) is an interest- 
ing review of the uses and properties 
of Nylon textile fibers, substance of 
irresistible glamour (to women) and 
now derived, at least in part, from 
petroleum hydrocarbons. 

The bulletin on gas turbines and 
jet propulsion ought to be particular- 
ly useful to those workers who need 
a clear understanding of fundamen- 
tals in addition to a guide to more 
detailed information. 


«4 Anon., Gas Turbines and Jet Propulsion, 
U. 8S. Department of Commerce, National 
Bureau of Standards Letter Circular LC872, 
Washington, 1947. 53 pages. 

a) Anon., Nylon Textile Fibers, E. I. du 
Pont de Nemours & Co., Inc., Wilmington, 
Delaware, 1947. 30 pages. 
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how Santolube 395 can help you 
SELL the MAN who SELLS the PUBLIC 


Santolube 395 can be a big help in selling independent automobile 
mechanics on your premium motor oil. And they, in turn, can go a long 
way towards selling the motoring public. 


When a mechanic examines engine bearings that have been lubri- 
cated with an oil containing Santolube 395, he can usually see the 
improvement with his naked eye. Not only are metal surfaces more free 
of corrosion — they are not discolored by varnish and lacquer coatings 
left by the oil and many antioxidants and bearing corrosion inhibitors. 





As a result of this over-all improvement in oil stability, engine surfaces 
are visibly cleaner. Engine deposits, oil thickening and acidity are all 
reduced. Engine performance is greatly improved. 


Santolube 395 is completely compatible with all known base stocks. 
While not presented as a detergent, it does impart some degree of 
cispersance to the oil and also effects a measurable lowering of the 
A.S.T.M. pour point. For samples and full technical details, wire or write: 
MONSANTO CHEMICAL COMPANY, Petroleum Chemicals Department, 
1700 South Second Street, St. Louis 4, Missouri. — santolube: Reo. U. S. Pat. OF. 





Laboratory Controlled Engine Tests OVER-ALL 
Prove Performance PISTON DEPOSIT BEARING 
: : VARNISH WT. LOSS 
Below are typical results from a series RATING 
of full scale engine tests on several types (10.0—=Clean (100.0——Clean (Grams, Whole 


of base stocks with various concentra- Piston) : Bearing) 
tions of Santolube 395. Engine) 





Oil “A"...S.A.E. 30 Grade Base Oil 9.0 . 1.500 
(no additive) 


Oil "A"... plus 0.67% Santolube 395 9.0 A 0.050 





Oil “B". ..S.A.E. 30 Grade Base Oil 9.5 ‘ 2.150 
(no additive) 


Oil “B". .. plus 0.67% Santolube 395 9.5 , 0.185 





Oil “C"...S.A.E. 30 Grade Base Oil 9.0 over 5.0 
(no additive) 


Oil “C"... plus 1.00% Santolube 395 9.0 ‘ 0.122 





Oil "D"...S.A.E. 30 Grade Base Oil ee j 1.026 
(no additive) 


Oil “D"... plus 0.67% Santolube 395 8.6 ‘ 0.014 





Oil “E”. ..S.A.E. 30 Grade Base Oil 1.0 : 0.084 
(no additive) 


Oil “E”. ..plus 1.00% Santolube 395 7.0 0.025 














Please send me: Full technical information (Jj; A liberal sample 
of Santolube 395 for experiment with our base oil stocks (1. 


PETROLEUM CHEMICALS DEPARTMENT 
MONSANTO CHEMICAL COMPANY 
ONS N 0 1700 South Second Street, St. Louis 4, Missouri 


- CHEMICALS PLASTICS 


SERVING INDUSTRY - »- WHICH SERVES MANKIND 
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SYNTHETIC PETROLEUM PRODUCTS 


MeKEE IS ACTIVELY ENGAGED IN 
THE PROGRAM FOR PRODUCTION OF 


| a |: 


Two important government agencies have recom- 





mended a program requiring the expenditure of 8 ee. 
to 9 billion dollars for the production of synthetic th 


petroleum products. 


pol 

the 

. . . . , ( 
While this goal may not be attained in the foreseeable ing 
(v 

future, we consider it significant of the importance — 
me 

of synthetics to the petroleum industry. the 
d mc 

evi 

The McKee organization is now engaged in the ye 
, aa 

engineering and ‘construction of one of the first Pic 


eS 


synthetic gasoline plants in America. 





Government Subsidy Needed to Speed 
Commercial Synthetic Fuels Industry 


YNOVERNMENT financial support 

is essential if the development 

of a synthetic liquid fuels industry in 

this country is to proceed at an ac- 
celerated pace. 

That is the consensus of leading oil 
industry technologists who appeared 
in Washington March 5 to present 
their views and opinions on a bill now 
in Congress to establish three 10,000 
b/d synthetics plants. The major 
portions of that bill are reviewed in 
the box below. 

‘Of four industry witnesses appear- 
ing before the House Commerce 
(Wolverton) Committee, which was 
holding public hearings on the bill, 
all but one was in favor of govern- 
ment sponsorship at this time of syn- 
thetic fuels plants. They were al- 
most unanimous in their belief, how- 
ever, that left to their own resources 
the oil companies themselves would 
develop the synthetic fuels industry 
~—-but only as fast as the economic 
picture justified such a move. 

As one witness expressed it, “the 
oil industry has been actively en- 
gaged in this field for 20 years. Giv- 
en capital and steel, they presently 
possess the technique and ‘know-how’ 
to create a synthetic industry from 
natural gas and coal.” 


Ayres Opposes Bill 


Lone opponent of the bill was Eu- 
gene Ayres, staff chemist, Gulf Re- 
Search and Development Co., who 
classed it as “premature” and pre- 
dicted it would “tend to have the em- 
barrassing effect of making the pres- 
ent (petroleum) shortage more 
acute.” 

In favor of the bill—but with modi- 
fications in all cases—were E. V. 
Murphree, president, Standard Oil 
Development Co.; P. C. (Dobie) 
Keith, president, Hydrocarbon Re- 
Search, Inc.; and A. C. Rubel, vice 
president, Union Oil Co. of Calif. 
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They suggested, other 


changes, that: 


1) Coal hydrogenation be elimi- 
nated from the processes to be used, 
as being uneconomical—at least as 
presently developed. 

2) Plant capacities not be set at 
10,000 b/d minimum, but instead be 
determined by the optimum size in 
each case for the purposes desired. 

3) More than 120 days be allowed 
for private industry to prepare and 
present its own proposals for build- 
ing and operating the plants. 

4) Provisions be made for sub- 
sidizing operation of the plants in 
the event they cannot be run in com- 
petition with natural crude. 


Ayres testified he was in sympathy 
with the objectives of the bill but 
“opposed to its passage at this time.” 
It would tend, he explained, to make 
the petroleum supply worse instead 


among 


of better during the few years im- 
mediately ahead, and could have an 
adverse effect upon the successful 
long-term development of synthetic 
fuel projects. 

The three plants proposed, he said, 
would require about 300,000- tons of 
steel to produce 30,000 b/d of oil. 
“The same amount of steel could pro- 
vide nearly twice as much additional 
liquid fuel if used to expand domes- 
tic petroleum production or to in- 
crease domestic petroleum refining 
facilities,’ he declared. 


Would Continue Study 


In recommending postponement of 
the building of synthetics plants at 
this time, he pointed out that such 
a move would not mean that devel- 
opment and research would be post- 
poned, adding, ‘“‘On the contrary, both 
government and industry are going 





19 by Rep. Wolverton (R., N. J.). 


duction of shale oil from oil shale. 


provisions of the bill. 





How Government Would Subsidize Synthetics Plants 


H.R. 5475 is a bill now in Congress “To aid in preventing short- 
ages of petroleum and petroleum products in the United States by pro- 
moting the production of synthetic liquid fuels.” 


It authorizes Reconstruction Finance Corp. to make loans to any 
person “proposing to construct one or more synthetic liquid fuel plants, 
each with a capacity of not less than 10,000 b/d.” 

There are to be at least one of each of three types of plants: 
A for the hydrogenation of coal, Type B for the synthesis of liquid hy- 
drocarbons from gases produced from coal, and Type C for the pro- 


If, upon the expiration of 120 days after approval of the bill, RFC 
finds that no person or persons have contracted to undertake to con- 
struct one or more each of plant types A, B or C, then RFC “shall pro- 
ceed immediately to construct one plant of each type the construction 
of which has not been so contracted for.” 
structed with the technical advice of the Bureau of Mines, and after be- 
ing built are to be leased for operation by private industry. 

A maximum of $400,000,000 would be authorized to carry out the 


It was introduced Feb. 


Type 


These plants are to be con- 

















Synthetic Fuels Industry 





ahead rapidly with every phase of 
the problem. And commercial plants 
designed from data which will be 
accumulated during the next few 
years might actually get into suc- 
cessful operation sooner than plants 
designed immediately from present 
inadequate data.” 


Would Toss Out Hydrogenation 


Murphree suggested virtual elimi- 
nation of coal hydrogenation from 
the bill. He told committee mem- 
bers he favored a plant for producing 
oil from shale, but the desirability of 
“two plants for producing oil prod- 
ucts from coal, using different proc- 
esses, is open to considerable ques- 
tion.” As now written, H.R. 5475 
requires utilization of coal by both 
hydrogenation and modified Fischer- 
Tropsch processes. 


“If it can be rather clearly indi- 
cated from engineering studies,” he 
stated, “that one process for pro- 
ducing oil products from coal is su- 
perior to the other, based on pres- 
ent developments, then it is hard to 
see where anything is gained by 
erecting a large commercial plant 
for the less favorable process.” 


A few minutes later he told the 
committee that, based on information 
now available, it “would appear that 
the coal plant should involve a modi- 
fied Fischer-Tropsch operation rather 
than hydrogenation.” 


Murphree also branded as a “rath- 
er arbitrary choice of plant size” that 
portion of the bill which would re- 
quire each plant to have a minimum 
capacity of 10,000 b/d. ‘The impor- 
tant thing,” he told the committee, 
“is that the plants be large enough 
to utilize commercial type equipment,” 
and proposed that that be the only 
limit set on plant capacity. 


Operating Subsidy May Be Needed 


One weakness in the present bill, 
Murphree pointed out, is that it 
makes no provision for any subsidy 
for the operation of the plants, pro- 
viding they cannot be operated on a 
competitive basis. He suggested that 
Reconstruction Finance Corp. be au- 
thorized in such cases to make con- 
tracts with responsible parties for 
erection and operation of the plants 
along the same general lines that 
were followed for the synthetic rub- 
ber program during the war. Such 
operation for the account of the gov- 
ernment, he added, should be for a 
limited period, say five years, and at 
the end of this period the plants 
would be sold to the highest bidder. 

Keith was another witness who ob- 
jected to including coal hydrogena- 
tion among the processes to be used 
in the proposed plants, and at one 
point stated that “I see no prospect, 
in the foreseeable future, of the com- 
mercialization of the high pressure 
coal (hydrogenation) process.” 

He suggested that the bill should 
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define only the types of raw materials 
to be used rather than the processes 
to be employed in converting them 
to fuels. “This differentiation,” he 
explained, “is a technical matter and 
I believe should be left largely to 
the discretion of the oil industry and 
the engineers of RFC.” 

On the subject of plant size, he 
suggested that the lower limit of 
size be changed from 10,000 b/d ‘to 
5000 b/d, because “the economic size 
of any plant is somewhat subject to 
geographical conditions.” 

Additional modifications proposed 
by Keith would increase from $400,- 
000,000 to $1,000,000,000 the amount 
RFC would be authorized to loan in 
carrying out the bill, and would clas- 
sify as a synthetic fuel gas made 
from coal on the grounds that such 
gas could be used for heating pur- 
poses and would thereby reduce the 
demand for heating oil. 

Rubel spoke only in favor of that 
portion of the bill pertaining to oil 
from shale. He predicted that sup- 
plementary sources of fuels would be 
required on the Pacific Coast in the 
not too distant future, possibly by 
1950 or 1951, and suggested that 





Interior Suggests 
Revisions 


Interior Secretary Krug on 
Mar. 15 recommended that the 
synthetic fuels bill (H. R. 5475) 
be redrafted, incorporating the 
following changes: 

(1) Eliminate stipulation of 
processes to be used. Instead, 
Interior Dept. would have final 
say on processes, raw materials 
and plant locations. 

(2) Authorize RFC to offer 
such inducements as “long-term 
financing, low interest rates, low 
plant rental, transfer of plant 
ownership, and subsidies to pro- 
cure private construction, own- 
ership and operation of the 
plants.” ° 

(3) Drop’ entirely present 
time limit of 120 days for indus- 
try to draw up its plans for 
private construction and opera- 
tion. No time limit would be 
specified; instead, whenever the 
Interior Secretary deems it nec- 
essary, he may instruct RFC to 
provide for the construction and 
operation of such plants as he 
specifies. 

(4) Specify that RFC shall 
use the Bureau of Mines as its 
engineering and technical con- 
sultant on all matters of tech- 
nology pertaining to the produc- 
tion of synthetic liquid fuels. 

(5) Authorize the appro- 
priation of $2,000,000 for the Bu- 
reau’s work in carrying out pro- 
visions of the bill. 











shale was the most logical source 
of synthetic fuel west of the Rocky 
Mountains. 

Private industry itself, he predict 
ed, will develop a shale oil industry 
as a natural result of its present re- 
search and development work, but 
government assistance will be need- 
ed if the program is to be acceler- 
ated. 


e 
Wants 25,000 b/d Shale Plant 


He proposed that private industry 
should undertake the construction 
and erection of facilities in the Colo- 
rado oil shale fields for producing 
25,000 b/d of shale oil, which would 
then be shipped by rail to West Coast 
refiners. Value of such oil would be 
much less than total cost of produc- 
ing it and shipping it to refineries. 
This difference, he told committee, 
should be absorbed by some govern: 
ment agency, possibly RFC, which 
would buy crude shale oil in Colo- 
rado and sell it at a low enough price 
on the West Coast to enable it to 
compete with natural crude. 

All three witnesses testifying in 
favor of the bill criticized that pro- 
vision in it which would allow pri- 
vate industry only 120 days in which 
to make its own proposals for erec- 
tion of the synthetics plants. After 
that period, the bill would require 
RFC to “proceed immediately” to con- 
struct those plants not yet contracted 
for. 

Murphree declared that ‘120 days 
is far too short a period for private 
industry to determine whether they 
wish to erect and operate the plants 
for their own account” and urged the 
period be extended to a minimum of 
a year. Keith suggested two years. 


Wilson Sends Telegram 


Although not appearing before the 


committee, Robert E. Wilson, board 
chairman, Standard Oil Co. (Ind.), 
expressed his opinions on the bill in 
a telegram to Interior Secretary 
Krug, in which he stated that he 
agreed that the time “has come to 
accelerate the (synthetic fuels) re- 
search and development program.” 

“However,” he continued, “I urge 
strongly that you cannot get bene- 
fit of industry technology and con- 
sidered opinion by giving a few days 
for individual members of the indus- 
try to write you or prepare testimony. 
As Bureau officials have stated, it 
will take more than a year just to 
design the proposed plants, so we 
should certainly take a reasonable 
period to get the advice of a com- 
petent industry technical group be- 
fore authorizing a $400,000,000 ex- 
penditure.” 


Wilson also told Krug that pro- 


posed hydrogenation plant would be a ~ 


“complete waste of money” and that 
oil shale requires more pilot plant 
work before a successful plant can 
be designed. 
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35,000 b/d Spherical Vacuum Flasher 


Feed for Twin Crackers 


Supplies 


HE new vacuum flash unit com- 

pleted at Shell Oil Co.’s Wood 
River, Ill., refinery last November 
now is nearing the end of its first 
commercial run. 


The unit was built to furnish feed 
for the refinery’s twin 15,000-b/d 
Fluid cracking units, which could not 
be satisfied by the existing flash- 
ing plant, a wartime revamp job. 
This old unit, now shut down, was 
capable of taking only 50% of its 
feed overhead, enforcing idleness on 
one of the Fluid units from the 
time the plant went back into peace- 
time operation in 1945. 

In designing the new flasher there 
were three prime considerations, of 
which adequate throughput was the 
first. The second was to build a unit 
capable of long on-stream periods 
and readily accessible at all points 
for maintenance. The third was eco- 
nomical construction. 

The spherical flash chamber was 
not premeditated as a unique design 
feature. It was intended to flash the 
gas oil in what might be termed a 
“dry” distillation, hence the need for 
trays was not apparent in considering 
design of vessel. Moreover, it was 
anticipated difficulty would be en- 
countered in keeping liquid on them 
under the conditions involved and 
trays likely would coke up quickly. 


Sphere Was Natural Result 


When the required dimensions were 
arrived at for the vessel, it was found 
to be about as broad as high. It was 
then decided, on the basis of com- 
parative construction costs, to build a 
sphere 30 ft. in diameter, having 
suitable internal baffling to separate 
vapor and liquid and a liquid leg 4 
ft. in diameter by 6 ft. long, instead 
of the conventional cylindrical cham- 
ber. 

Two heaters, each capable of hand- 
ling slightly more than 50% of unit 
throughput capacity were decided 
upon instead of one large, high-duty 
furnace. Although more expensive 
than a single heater, it was believe 
a large heater might prove a bottle- 
neck in preventing long on-stream 
periods. Each of the two was speci- 
fied to supply 34 million Btu. per 
hour of heat to topped crude with a 
total heat release of 51 million Btu.; 
fuel to be plant gas or heavy oil, in- 
terchangeably. 

The flasher requires 193 million 
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Btu. of heat per hour in its operation. 
The heaters therefore supply 68 mil- 
lion, with total of 125 million Btu. py 
heat exchange. The two vapor-to- 
feed exchangers have a total of 36,000 
sq. ft. of heat-transfer surface, handle 
96% of the exchange Btu. Here again 
two were used in parallel to elimi- 
nate prolonged shutdowns through 
failure of this equipment. For the 
same reason, all pumps have a steam 
turbine-driven spare; primary pumps 
are driven with explosion-proof mo- 
tors. 


A simplified flow diagram for the 
unit as it finally evolved is shown in 
Fig. 1. Two topped crude streams 
feed the unit, the hot feed direct 
from the topping units being the 
primary supply in fixed amount and 
that from storage constituting make- 
up to desired throughput. Table 1 1s 
a typical analysis of this material. 

“Cold” feed is exchanged against 
hot residue so that it enters the surge 
tank at approximately the same ten- 
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The 35,300 b /a vacuum unit shown on the cover flashes topped crude, 
taking 80% overhead as gas oil for feed stock for twin Fluid catalytic 
cracking units at Shell Oil Co.’s Wood River, Ill., refinery. The spherical 
flash chamber is alloy steel clad, 30 ft. in diameter and designed to 
operate at 60 mm. Hg. absolute pressure. Alloy-protected heat exchange 
equipment in structure behind the sphere handles 125 million Btu. of 
heat per hour. The twin heaters at right each release 51 million Btu. per 
hour, supply 34 million Btu. to feed, are fired interchangeably with gas 
or heavy fuel oil 


perature as the “hot” feed. To provide 
an exit for water flashed from the 
“cold” feed in the surre tank, supply 
a positive pump suction pressure and 
prevent entry of air, a pressure of 
12 psi. is maintained with plant fuel 
gas. 

Feed at 300-350° F is exchanged 





TABLE 1—Topped Crude Feed For 
Vacuum Flasher 
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Fig. 1—Simplified flow diagram for vacuum flash unit designed to take 80% of feed overhead 


against gas oil vapors in a paralleled 
pair of exchangers. The recombined 
effluent then has a temperature of 
approximately 670° F as it enters the 
two feed heaters, each of which has 
a split feed. Discharge from each 


side of both heaters is combined and 
enters the sphere tangentially at a 
point slightly below the equator. 
Flashed gas oil is taken overhead 
from the sphere in two streams which 
serve the pair of feed-to-overhead 
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exchangers previously mentioned. 
Close temperature control is main- 
tained on the inlet streams to these 
exchangers, light gas oil vapors be- 
ing taken in a side stream near the 
bottom of the exchanger cases, thence 
through separate condensers to a 
light oil accumulator. Heavy con- 
densed gas oil is level-controlled in 
an accumulator section at the bottom 
of the exchangers. Both streams are 
combined as feed to catalytic crack- 
ing. Crude residue, largely asphalt, 
collects in the sump-leg of the sphere. 
This leg is not intended as an accii- 
mulator, hence a level is maintained 
not exceeding 3 ft. deep but suffi- 
cient to provide gravity prime to 
the residue pump. It is believed that 
if liquid residuum were permitted to 
accumulate to any extent in the 
sphere at its 770° F operating tem- 
perature, the additional residence time 
would encourage cracking and coke 
deposition. Residue is successively 
cooled by exchange against incom- 
ing “cold” feed and water, passing 
thence to storage. 


Pian to Eliminate Coolers 


It now is planned to eliminate the 
residuum cooler when the unit comes 
down for its first turnaround early 
in April. Instead, hot residue will be 
supplied directly to nearby coking 
units. 


The vacuum of 35 mm. of mercury, 
0.68 psia., is furnished by a large 


Fig. 2—Barometric condenser reduces 

pressure to 35 mm. Hg (0.68 psia.) in 

new flash unit. At right is portion of one 

vapor-to-feed exchanger which weighs 
80 tons 
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Fig. 3—Main pump room features elec- 

trically driven process pumps and tur- 

bine-driven spares. Note tiled walls, 

and equipment arrangement to facili- 
tate maintenance 


barometric condenser, Fig. 2, which 
takes suction on the system from the 
light gas oil accumulator. Due to 
pressure drop through the system, de- 
sign pressure on the sphere is 60 min. 
Hg. absolute (1.16 psia.).. Pressure 
on the feed outlet of the heaters is 
not known, but is believed to be in 
the neighborhood of 4 psia. Provi- 
sion for determining this pressure wiil 
be installed during the coming turn- 
around. 

A sump is located in one portion of 
the large concrete apron surrounding 
the unit, near the pump room. All 
drainage from sample connections, 
pump glands and the like is collected 
for injection into the feed surge tank 
unless it contains excessive water. 
In this case the material is pumped 
into the refinery slop recovery sys- 
tem. 


Instrumentation Is Conventional 


The entire vacuum flash unit is 
controlled by conventional instru- 
ments in the control room. Oil drop- 
out valves at the heaters are con- 
trolled by a hydraulic system while 
other valves are air-actuated. Only 
two process pumps of major conse- 
quence are invisible from the control 
room; the residue pump and its spare, 
placed underneath the sphere. Most 
valves may be manually as well as in- 
strument controlled. Lines leading to 
and from pumps, heaters, surge tanks, 
exchangers and sphere are arranged 
for ready blinding, since it is a stand- 
ard practice to require these lines to 
be blanked off when maintenance is 
in progress. 

The control room was deliberateiy 
located to permit a view of most 
of the unit from its several windows. 
This room, is similar to the style 
used by Shell in the construction of 
its catalytic cracking unit at Hous- 
ton (PETROLEUM PROCESSING 2, no. 
3, pg. 175, 1947), with forced air 
circulation, diffused fluorescent light- 
ing, soundproofing, pastel green tile 
walls and terazzo floor. Typical com- 
ment of operators is to the effect 
that lighting and arrangement of 
controls causes much less fatigue, 
even on the “graveyard shift’, than 
for any other control panel in the 
plant. 

Approximately 6 ft. of working 
Space has been left behind the pancl 
to permit ready access to instruments 
for repair and maintenance. Another 
feature of the control panel is the 
use of ammeters in the circuits of all 
pump motors, in addition to the usual 
overheating alarms, thus permitting 
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the operator to anticipate trouble. An 
oxygen recorder on the flue gas 
streams indicates improper combus- 
tion; controlled firing with oil or gas 
also can be made at the board. Con- 
ventional level, temperature, pressure 
and flow controllers, recorders and 
indicators complete the instrumenta- 
tion. 


Directly back of the control room 


is a locker room, toilet. and electric 
distribution station. 
table and sink is available for oper- 
ators’ 
equipment is of the explosion-proof 
type; the room also has independent 
forced ventilation to prevent accumu- 
lation of hazardous atmosphere. 


A small steam 


convenience. All electrical 


The main pump room, Fig. 3, oc- 


cupies the balance of the building. 
It, tog, is tiled to the ceiling. The 
floor is red cement and independent 
forced ventilation is supplied in the 
absence of windows. One of the con- 
trol room windows opens on this 
room. All feed, gas oil and hydraulic 
system pumps are located here. 


At the back of the building, pro- 


tected thereby from the unit, 1s 
located a master valve manifold con- 


trolling the hydraulic system and 
another for a high pressure water 
system. The two piping systems are 
painted orange and red, respectively, 
for ready identification. From here 
oil can be dropped out of the heaters 
should the control room become un- 
approachable and a water fog may 
be turned on in the pump room in 
case of emergency. 

All parts of the flasher unit com- 
ing in contact with oil in excess of 
500° F. are alloy steel, since consider- 
able West Texas sour crude is proc- 
essed. The sphere is all-welded fabri- 
cation and joints were examined by 
the Magnaflux technique (as were 
all other field welds in the unit). 
It consists of Jessop Type 405 alloy- 
clad plates, the base metal of which 
is 9/16 in. thick low carbon steel with 
1/8 in. of 11-14% chromium alloy. 

The sphere is designed to with- 
stand a 50 psi. hydrostatic test (pres- 
sure at the top) and an absolute 
vacuum at 825° F. It is externally 
insulated. The novel internal arrange- 
ment is shown diagrammatically in 
Fig. 4. 

The separating baffle is solid for 
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Fig. 4—Diagram of baffle arrangement in spherical flash chamber to separate gas 


oil vapors from heavy residue 


305 





Spherical Vacuum Flasher 








Fig. 5—Two story structure supports exchangers, barometric condenser and accumu- 

lators. Building below handles cooling water pumps. Note arrangement of monorail 

hoists and ample room for maintenance work. Light oil accumulator is just above 
pumphouse roof 


the first 90° from the point of feed 
entry. Thereafter it consists of 286 
plates, each 6 in. wide and 6 ft. long, 
arranged at a 45° angle with the 
diameter and providing an entry slot 
6 in. wide. This requires that the 
vapors enter the central portion of 
the sphere only after turning through 
135° with respect to their initial 
direction. Liquid thrown out of the 
vapor stream by centrifugal force 
drains down the sides of the sphere 
and into the liquid leg. It is estimated 
vapors enter the sphere through the 
4 ft. transfer line at 280 ft. per sec- 
ond. 

The heaters are of end-fired design 
with Detrick flat suspended arch and 
wall lining and John Zink Co. dual- 
fuel burners. There are 44 tubes in 
the radiant and 56 5-in. tubes in the 
convection sections of each heater. 
The first 36 tubes on each side are 
in series; to provide for vaporization 
the next four are two-pass in parallei, 
the next group of four are in parallel 
and the last six likewise in parallel. 
Tubes are 40 ft. long, of 6-8% chrom- 
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ium 0.5% molybdenum alloy steel. 

Stacks for each heater are 110 ft. 
high, lined continuously with mono- 
lithic cement. Natural draft is con- 
trolled automatically by a _ stack 
damper and combustion control is 
checked by continuous oxygen analy- 
sis of the flue gas. Six soot-blowers 
are provided for the convection tubes 
because the heavy oil, used inter- 
changeably with gas as fuel, has a 
high ash content. Constant tempera- 
ture and pressure is maintained on 
the fuel oil and all valves controlling 
fuel or feed are air-operated with 
manual control optional. This per- 
mits ready isolation of either heater 
at will and positive operation in 
emergency. 

Vapor-to-feed heat exchangers are 
chest type with four floating head 
bundles. Feed passes through the 
tubes counter-current to vapor en- 
tering at the top of the set. Tubes 
and shells are 4-6% chrome alloy 
steel. Exchanger case weighs 40 
tons, each bundle ten tons. 

As will be noted from photographs 


of the ctructure, Fig. 5, and pump 
room, Fig. 3, ample provision has 
been made to expedite maintenance. 
The structure mounts two heavy 
monorails, each carrying two pneu- 
matically operated hoists capable of 
handling the exchanger bundles with 
ease; a third monorail carrying two 
chain hoists of lesser capacity is 
provided to handle smaller auxiliary 
equipment. In the pump room, like- 
wise, adequate room for workmen has 
been provided between equipment and 
permanently installed hoists are avail- 
able to handle any item likely to be 
moved. 

So complete are the maintenanve 
provisions that scaffolding will be 
needed only when lines have to be 
changed — an infrequent occurrence 
since most piping is carried over- 
head. Power outlets are provided at 
various places around the unit so 
that electric welding machines can 
be used instead of the gasoline en- 
gine-driven type. A monorail also is 
available for the residue pumps 
located beneath the sphere, 


Many Building Delays 


Considerable difficulty was encount- 
ered in building this unit, caused by 
delays in delivery of equipment as 
well as an insufficient number of 
skilled workers. As an example, the 
average number of brick masons on 
the job was only six. Work was 
started March 10 and the unit went 
on-stream Nov. 21, 1947, as against 
the anticipated on-stream date of 
Oct. 15. 

The flasher was built in a clearing 
between the coking units and the 
main plant cooling towers, on a plot 
formerly occupied by six 15,000-bbl. 
tanks. One of the hardest jobs was 
hoisting the two 40-ton vapor-to-feed 
exchanger shells into place in the 
structure. 

Particular delays were caused by 
late delivery of electric motors, struc- 
tural steel and return fittings. Elec- 
tric motors ranging up to 200 hp. 
were delivered by air-express from 
the East Coast to expedite comple- 
tion. All the low-carbon steel pipe 
was fabricated in nearby St. Louis; 
alloy pipe and exchangers in Alham- 
bra, Cal., along with the 20-in. I-beam 
supports and other fittings for the 
furnace. 

Prime contractor was C. F. Braun 
& Co., Alhambra, Cal., who also 
handled design details from general 
Shell specifications besides expediting 
and furnishing heaters, exchangers 
and most of the vessels. Ingersoll- 
Rand Co., furnished the pumps, Chi- 
cago Bridge & Iron Co. the sphere 
and Brown Instrument Co. the major- 
ity of control instruments. 
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Modern Process Methods 
To Improve LPG Recovery 


By G. W. McCULLOUGH, K. H. HACKMUTH and A. J. MILLER 
Phillips Petroleum Co., Bartlesville, Okla. 


For high propane recovery in gasoline plants, a significant saving in 


lean oil stripping and cooling may be realized by using a flash-flood system, 


in which only the oil required for pentanes absorption is totally denuded by 


steam stripping, the balance being flashed at low pressures for partial de- 


nudation and introduced at a mid-point in the absorber. 


Reduction of 


ethane, methane and sometimes hydrogen sulfide by simple venting is in- 


adequate for economical recovery of propane and heavier hydrocarbons, 


and bubble-plate methods should supplement or supplant venting to im- 


prove separation efficiencies. 


Energy requirements for pumping, stripping 


and cooling of absorption oil necessary for high propane extraction and 


recovery indicate that future plants may make this separation more econ- 


omically by low temperature liquefaction, in place of absorption methods. 


HE requisite of the early absorp- 

tion-oil-type gasoline plants was 
to extract the pentanes-plus fraction 
with enough butanes to make a 26-lb. 
product. During the summer months 
even these butanes were often frac- 
tionated off to the plant flare or other 
distress disposal when the only sal- 
able product was a 12-lb. butane- 
free gasoline. 


Although there was then but small 
incentive to study methods for in- 
creasing the propane-butanes extrac- 
tion, the ingenuity of the gasoline 
plant designer was taxed to provide 
a minimum cost, low operating ex- 
pense plant that would yield a fair 
payout under the natural gasoline 
prices that existed in the early 1930's. 
Phase equilibrium Constants or, more 
properly, ratios and the absorption 
factor equation came into widespread 
use about this time and provided a 
valuable tool for evaluating the fac- 
tors influencing absorption.(1,2,3) The 
contributors to this knowledge are 
many and the data and excellent ar- 
ticles published are too voluminous to 
mention here. 


Under today’s market conditions 
and apparent insatiable demand for 
liquefied petroleurn gas products, the 
knowledge gained during the earlier 
but leaner years is being utilized to 
the utmost to revamp existing plants 
for increased extraction and to de- 
Sign new plants for almost complete 
Propane extraction or to the maxi- 
mum allowed by contractual Btu lim- 
itutions on the residue gas. The fac- 
tor influencing absorber performance 
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are now well-known but will be brief- 
ly reviewed: 


1. Absorber pressure—The older 
low pressure plants, operating on 
rather rich gas compressed from 
sub-atmosphere to the range of 40 
to 50 psig., can now usually pay 
out additional compressors and 
higher working pressure absorbers 
if the gas reserves are ade- 
quate for several more years. In 
the more modern plants the absorber 
pressure is sometimes higher than 
the economical optimum for extrac- 
tion because of pressure maintenance 
or other residue gas requirements. In 
design of new plants, the economics 
of increasing absorber pressure must 
be compared with other methods of 
increasing extraction as there is usu- 
ally an optimum pressure above 
which the increased extraction may 
be obtained more economically by 
other methods. 


2. Absorption temperature—The 
importance of this factor cannot be 
over-emphasized. It affords a means 
of increasing extraction in many ex- 
isting plants by adding more lean oil 
coils or by supplementing water cool- 
ing of the oil with propane refrigera- 
tion. An important advantage of the 
lower absorption temperature is that 
the heavier constituents are selective- 
ly absorbed over the lighter gases. 

This is an important consideration 
since the ethane, methane, hydrogen 
sulfide, and possibly inert gases are 
detrimental when absorbed in the rich 
oil and require additional equipment 
for their elimination. Frequently, in- 
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creasing extraction of propane-bu- 
tanes in the absorber fails to net an 
increase of plant product in the stor- 
age tank because the increased 
extraction of lighter constituents pre- 
vents their condensation and recov- 
ery. 

Additional cooling may be applied 
directly to the lean oil to the absorb- 
er or by using an intercooler to cool 
the oil a few trays below the top. 
Lowering the temperature of the lean 
oil to the top of the absorber results 
in a lower residue gas temperature, 
which in turn lowers the moisture 
content of the residue gas. This may 
be beneficial in reducing moisture 
condensation in a pipe line or the 
load on a gas dehydrator. As ap- 
proximately a 20° F. reduction in 
residue gas temperature would halve 
the moisture content, the investment 
and operating expense of a gas de- 
hydrator would be substantially low- 
er. 

When it is not beneficial to lower 
the residue gas temperature, the -in- 
tercooler method is more efficient 
than refrigerating the lean oil as it 
directs most of the cooling to lower- 
ing the effective absorption tempera- 
ture with less loss of refrigeration to 
the residue gas. Where there is con- 
siderable methane absorption, most 
of the absorption oil temperature rise 
occurs near the top of the absorber. 
The intercooler then removes this 
heat of absorption and the effective 
absorption temperature of the oil is 
benefited by almost the entire 
amount of refrigeration. 


8. Lean oil molecular weight—Ac- 
cording to the absorption equation, 
a decrease in lean oil molecular 
weight results in a proportionate in- 
crease in the absorption coefficient 
but similarly results in a lowering of 
the stripping coefficient. Between 
these two factors and other consid- 
erations such as oil entrainment, oil 
retrograde losses, and cost of avail- 
able absorption oil, the optimum mo- 
lecular weight oil must be deter- 
mined. In order .to maintain op- 
timum molecular weight, an efficient 
oil reclaimer is a “must” in present 
day plants. 


4. Absorber trays—Like lean oil 
cooling, increasing the number of ab- 
sorber trays provides a method of 
selectively increasing the extraction 
of desirable constituents over the 
lighter gases. Many of the older 
plants are now finding it profitable 
to increase the number of trays for 
extraction of more propane and bu- 
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tanes. It is important to provide the 
optimum number of trays because 
trays once installed do their work 
with negligible operating expense. 


5. Lean oil rate—Most of the 
other factors mentioned allow a sig- 
nificant but limited increase in ex- 
traction while oil rate provides a 
means of increasing extraction lim- 
ited only by economics. Every gallon 
of lean oil circulated requires horse- 
power for pumping, steam for strip- 
ping, and equipment for heating and 
cooling. It is a costly item and every 
advantage should be taken to reduce 
it if economical high propane extrac- 
tion is to be attained. 


The characteristics of absorption 
of any component, as shown by the 
absorption factor curves, display dim- 
inishing returns of increase in ex- 
traction for increase in oil rate as 
the extraction percentage becomes 
higher. For this reason, the incre- 
ment of oil rate required to increase 
propane extraction, say from 60 to 
90% results in a greater than pro- 
portionate increase in ethane and 
methane extraction. The absorption 
coefficient for hydrogen sulfide has 
been found to fall between the values 
for propane and ethane. Hence, in 
areas where the absorber inlet gas is 
sour, the deep extraction of propane 
results in high absorption of undesir- 
able hydrogen sulfide. For success- 
ful retention of the heavy constitu- 
ents, the reduction of ethane and 
lighter with hydrogen  sulfide—if 
present—must be accomplished. 


Multiple Absorption Methods 


One of the major investment and 
operating costs of a gasoline plant is 
that required for equipment to prop- 
erly strip and cool the lean oil. For 
absorption of all the pentanes-plus 
fraction, it is of course necessary that 
the lean oil be almost completely 
stripped of pentanes. However, when 
a gasoline plant is designed for very 
high propane extraction, the incre- 
ment of oil required for extraction 
of propane and butanes is significant- 
ly larger than that required for ab- 
sorption of the pentanes. 


The principle of mutiple absorp- 
tion is to provide enough completely 
stripped lean oil to the top of the 
absorber for absorption of the pen- 
tanes and apply at a point lower 
down in the absorber a larger vol- 
ume of partially denuded oil for the 
desired absorption of propane-bu- 
tanes.(4,5,6,7) A simplified flow sheet 
is shown in Fig. 1, illustrating this 
principle. 

This type of multiple absorption 
has been termed flash-flood, since the 
oil required for high absorption of 
the liquefied petroleum gases is cir- 
culated at a high rate to the mid- 
section of the absorber and is par- 
tially denuded by cold flashing rather 
than by steam stripping. Thus the 
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Fig. 1—Simplified flow sheet, flash-flood system 


investment for steam stripping and 
for heating and cooling of the flashed 
oil is saved. 

In designing a plant of this type, 
there are many variables that must 
be evaluated. The rich oil to the flash 
tanks may be flashed in any desired 
number of stages so that the leaner 
vapors may be segregated for appro- 
priate processing while the major 
part of the propane and butanes may 
be flashed off under vacuum and con- 
densed. The number of stages of 
flashing, the flashing pressures, and 
the ratio of flashed oil to lean oil are 
the major variables to be examined. 


In order to attain the desired re- 
moval of propane and butanes with- 
out heating the flashed oil, it is ‘nec- 
essary to operate the final flash tank 
under vacuum. This makes possible 
air leakage into the system, which 
may introduce a serious corrosion 
problem in sour gas areas. This con- 
tingency may be circumvented by ac- 
complishing the partial denudation 
with steam stripping instead of cold 
flashing. 

The total rich oil from the base 
of the absorber passes through ap- 
propriate vent tanks and heat ex- 
changers and a furnace preheater to 
the preliminary still, where enough 
steam is used to strip out a substan- 
tial portion of the butanes and near- 
ly all of the propane and lighter com- 
ponents. The partially denuded oil 
leaving the bottom of the preliminary 
still divides into two streams, the 
major portion passing through cool- 
ing coils to the lower section of the 
absorber, while the other stream, only 
the quantity required for pentanes- 
plus absorption, passes to the final 
still for total denudation. 


The investment and operating sav- 
ings attainable with the partial steam 
stripping system are not usually as 
large as with the flash-flood system 
because the partially stripped oil re- 
quires heating and cooling. The sav- 
ings of this system over straight ab- 
sorption for equivalent extraction are 
due to the reduced stripping steam 
and dephlegmator cooling require- 
ments. 


Although the purpose of this paper 
is to discuss processing for high pro- 
pane recovery, it should be pointed 


out, while discussing flash-flood mul- 
tiple absorption, that this system of- 
fers excellent possibilities for ethane 
recovery if desired. 


Light Gas Removal 


The deep absorption of propane is 
accompanied by high quantities of 
methane and ethane, the amount de- 
pending upon whether high pressure, 
high oil rate, refrigeration, multiple 
absorption, or a combination of these 
methods is used. Although the light- 
end quantity may be somewhat re- 
duced by advantageous use of refrig- 
eration and absorber trays, even the 
best selection of variables will ordi- 
narily result in light-end absorption 
too great for the simple venting 
methods utilizing pressure reduction 
and heating of the rich oil, as they 
would result in high recycle, recom- 
pression, and reabsorption costs. 


Flash drums afford only a single- 
plate or equilibrium-flash separation, 
which may be considerably improved 
by using hubble-plate separation 
methods to supplement or supplant 
the “single-plate” flashings. This is 
analogous to using a _ bubble-plate 
fractionator to stabilize raw product 
instead of a weathering process. The 
means that the modern designer has 
devised for more economical separa- 
tion and recovery of propane-butanes 
in the light gases are, basically, the 
use of bubble-plate separations in- 
stead of single flashing and include: 


1. Rich oil deethanization(s) 
2. Two-stage rich oil stripping 
at high and low pressure(9) 


3. Rich oil desorption(10,11, 
12,13) 


4. Lean oil presaturation. 

Rich oil deethanization is fractiona- 
tion of the rich oil from the absorbers 
to eliminate the ethane and lighter. 
The rich oil from the absorber enters 
the lower section of a two-section 
bubble-plate column. The bottom is 
the stripping section containing a re- 
boiler; the upper section recovers 
propane and heavier stripped out in 
the lower section by lean oil absorp- 
tion. This process was recently de- 
scribed in a published article by A. 
M. Whistler(8), whose studies indi- 
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cated this process to be limited to 
relatively rich gases and for moderate 
propane recoveries. Recoveries of 
much higher than 70% of the pro- 
pane in the rich oil are not economi- 
cal because of the high volume of 
lean oil required over the top section. 

The principle of two-stage strip- 
ping is widely applicable to rich oils 
containing large quantities of light 
ends, as it affords a means of elim- 
inating or greatly reducing costly re- 
compression. The first still should 
operate at a pressure higher than the 
reabsorber so that the nonconden- 
sable vapors from the overhead cool- 
ers may flow to the reabsorber with- 
out recompression. Enough steam 
should be used in the first still so 
that the overhead vapors from the 
final still totally condense at the op- 
erating temperature and pressure. 
Although the optimum operating 
pressures for the two stills depend 
on the absorber pressure, richness of 
the inlet gas, and other factors, the 
order of 150 psig. in the first still and 
50 psig. in the second illustrates a 
typical case. 

In rich desorption the cold rich 
oil from the absorber is contacted 
counter-currently in a _ bubble-plate 
tower with gases rich in propane- 
butanes, as may be available from 
plant vent vapors. Where single- 
stage stills are used, the uncondensed 
vapors from the still overhead coolers 
or make tank are usually suitable. 
The propane and heavier in these 
vapors are absorbed by the rich oil 
while some of the ethane and lighter 
content of the oil is stripped out or 
displaced. This method is an excel- 
lent adjunct to the flash-flood system 
as it is one of the few methods for 
reduction of light ends in the cold 
oil. As this method, once installed, 
adds practically no operating expense 
to the plant, it is a valuable process 
for the process designer to keep in 


RESIOUE 
RESIOUE GAS 


GAS 





ve. 

















mind. The rich oil deethanization 
and the two-stage stripping methods 
may be more effective in eliminating 
the light ends but likewise increase 
operating expense appreciably. 

Lean oil presaturation is a process 
introduced several years ago for a 
rather specialized application. The 
process consists in passing the lean 
oil, before it goes to the absorbers, 
over a preabsorber where it contacts 
vent vapors from the plant at the 
highest pressure possible without re- 
compression. In so doing, the lean 
oil absorbs a high quantity of the 
vent vapors and increases in tempera- 
ture due to heat of absorption(14). It 
then passes through lean oil coolers 
to the top of the main absorbers. The 
volume of vent gases that were ab- 
sorbed in the presaturated oil ‘reduces 
the volume of light ends that would 
have been absorbed from the inlet 
gas and thereby these constituents 
are, in effect, transferred from the 
vent vapors to the plant residue. 
This is accomplished by liquid pump- 
ing instead of vapor compression. 

The removal of much of the heat of 
absorption by presaturation is equiva- 
lent to using an intercooler, thereby 
reducing effective absorption tem- 
perature and increasing the propane 
absorption. This process is particu- 
larly applicable where the main ab- 
sorber operates at a high pressure 
to deliver residue gas and where the 
extraction in the main absorber is 
limited by Btu. requirements on the 
residue gas. In effect, the residue 
gas is enriched by the heavier con- 
stituents in the plant low pressure 
vent vapors. 


Selection of Process Flow 


There are many factors and vari- 
ables that must be considered in 
choosing the process flow for a new 
extraction plant or revision of an 
old one, usually requiring that the 
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Fig. 2—Flash-flood plant with de-sorber: 
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process designer calculate several al- 
ternate cases for selection of the one 
most desirable. This will usually be 
the most economical case, but in 
some instances such factors as flex- 
ibility for possible future needs may 
wield a strong influence. 

The major factors that mold the 
process flow are listed below, omit- 
ting the strictly economic factors 
such as prices received and paid. 
These economic factors, although af- 
fecting the payout and the economic 
depth of extraction, do not affect 
the choice of one flow system over 
another for the same product recov- 


1. Inlet gas volume, pressure 
and composition. 

2. Residue gas requirements 
as to volumes, Btu. limitations, 
temperature, and pressure. 

3. Product Outlets. 

4. Existing equipment (when 
the project is a plant extension 
or revamp). 

5. Equipment availability. 

6. Flow schedule or load fac- 
tor. 

7. Flexibility as to present or 
possible future operating needs. 


A study of the first two items will 
usually determine the absorber pres- 
sure and depth of extraction for the 
process design. Then several alternate 
flow schemes may require calculations 
and economic analysis before selection. 
If there are no restrictions other than 
economics on the depth of extraction, 
it may be necessary to include cases 
for several depths of extraction and 
recovery. A careful study of the 
factors and flow possibilities may 
narrow the selection by critical elim- 
ination. Likewise, judicious choice 
of operating conditions will lighten 
the burden of cases that require cal- 
culation. Items 4 and 5 should be 
kept constantly in mind, for they are 
unpredictable and may upset the la- 
bors of many painstaking calculations. 


As an illustration of process choice, 
assume a case with these premises: 
(1) An inlet gas volume of 140,- 
000,000 scfd. of moderately rich gas 
with ample reserves for a long plant 
life; (2) Low pressure field trap con- 
ditions such that the gas enters the 
plant at atmospheric pressure and 
requires compressors; (3) No residue 
gas limitations as to pressure or ex- 
traction depth; (4) Products to be 
sold as grade natural gasoline and 
LPG. This example illustrates a case 
where the cost of compressing the 
inlet gas to the absorption pressure 
must be borne by the gasoline and 
LPG. products recovered without aid 
from increased value of the residue 
gas due to pressure. An appropriate 
flow system is presented in Fig. 2. 

Some of the economics showing the 
advantages of the flash-flood system, 
as given in Fig. 2, are compiled in 
Table 1. For the purposes of this 
comparison the investments and op- 
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Absorption Pressure, Psig. .......cccccesccccees 


Per Cent Absorbed 
Propane 


DE cnn sskaeecdbbcel steed neces eeyeaeauet 


Pentanes-plus 
Absorption Oil Circulation, Gal. epdegined 
Totally Denuded Oil ... 


Partially Denuded See ape eR 


Compressor Horsepower for Boosting Inlet Gas 
Above 250 Psi. 


Compressor Horsepower for Vapor Handling..... 
Pump Horsepower for Totally Denuded Oil ...... 
Pump Horsepower for Partially Denuded Oil..... 


Total Variable Horsepower .... 
Stripping Steam Requirements, Lb. /Hr. 
Oil Cooling Requirements, Btu./Hr. 
Oil Heating Requirements, Btu/Hr. . 
Dephlegmator Cooling Requirements, Btu. /Hr. 


Relative Investment for Variable Process Equip- 


ment 
Annual 
and Indirect Expenses) 


Relative Operating Expense to Flash- Flood 


TABLE 1—Comparison of Straight and Multiple Absorption Systems Processing 
140,000,000 SCFD of Inlet Gas 


Operating Expense (Less Gas Royalty 





—Straight Absorption— —Multiple Absorption— 








Flash- Partial 
Flood Stripping 
250 600 250 250 
80 80 80 80 
99+ 99+ 98 994+ 
99+ 99+- 99+- 99-+- 
6,350,000 3,000,000 3,500,000 3,150,000 
whens”, - Ceaews 4,600,000 3,500,000 
hehe 7,400 7 
ae ae 
1,200 980 660 600 
ee 900 660 
1,200 i 8,380 4,360 1,260 
92,500 43,800 51,000 61,000 


75,700,000 35,770,000 41,730,000 79,290,000 


177,000,000 104,500,000 115,800,000 183,500,000 


"|. 111,480,000 73,300,000 78,960,000 82,940,000 
1.47 1.06 1.00 1.40 
$383,000 $496,000 $420,000 $363,000 
0.91 1.18 1.00 0.87 





erating costs for equipment to com- 
press the gas to the 250 psi. gage lev- 
el are not included since these costs 
are common to all the cases present- 
ed. The tabulated figures show that 
the flash-flood system at 250 psig. ab- 
sorption pressure accomplishes 80% 
propane extraction at an investment 
saving over straight absorption at 
the same pressure, with but $37,000 
greater annual operating expense 
which would require the average life- 
time to pay out the difference in in- 
vestment. The same extraction may 
be accomplished at 600 psig. by 
straignt absorption at 6% higher in- 
vestment and 18% higher operating 
expense than for the flash-flood sys- 
tem at 250 psig. 

Suppose, though that the inlet gas 
were available at a high pressure, 
such as 1000 lbs. gage, and that a 
residue gas contract limited extrac- 
tion to 50% of the propane and all 
of the butanes-plus. The lean oil re- 
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quirement for this extraction would 
be lowered to the extent that flash- 
flood would not be advantageous. A 
flow scheme that would be indicated 
is shown in Fig. 3. 

The many factors affecting the se- 
lection of the most economical plant 
flow and then selection of optimum 
operating variables present a complex 
task to the modern process designer. 
General rules, formulated for process 
selection by defined limitations of 
such factors as inlet gas richness and 
pressure, become clouded and unsafe 
by the combination of the many local 
factors that must be considered for 
each individual case. 


Low Temperature Liquefaction 


As a closing thought it is predicted 
that the present trend toward deep 
extraction of propane and eventually 
ethane will alter future plant proc- 
esses from the absorption-oil types to 
low temperature liquefaction.(15) The 
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Fig. 3—Flow diagram of high pressure plant; residue limitations on extraction 






original purpose of the natural gas»- 
line plant was to remove the “wet” 
or heavy gasoline ends but the pres- 
ent day trend is to make the separa- 
tion not at the bottom but at the top, 
removing the light gases from the 
liquefiable hydrocarbons. This objec- 
tive, it seems, should be accomplished 
more efficiently by straight low tem- 
perature fractionation of the inlet 
gas. The high energy requirements 
for pumping, heating, stripping, and 
cooling of the absorption oil indicate 
promise for low temperature lique- 
faction separation methods, which are 
thermodynamically more direct. The 
introduction of any foreign medium, 
such as absorption oil or charcoal, 
increases the energy requirement for 
separation. 

In some areas where extraction is 
limited by Btu. limitations on the 
residue and where there is appreci- 
able nitrogen in the gas, low tem- 
perature liquefaction offers the ad- 
vantage of nitrogen separation. Re- 
moval of nitrogen would allow deeper 
extraction of propane and ethane, if 
desired, and would save the pipeline 
cost of transmitting the inert nitro- 
gen. Not only could horsepower be 
saved for transmitting the inert ma- 
terial, but existing pipeline and com- 
pressor installations could be made to 
handle more therms. 


Although the process of low tem- 
perature liquefaction has not been 
completely developed, representatives 
of both the natural gasoline and gas 
transmission industries must recog- 
nize that cooperative approach to its 
use will be required if denitrogenation 
and hydrocarbon recovery are to be 
attained most economically. 
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- ABLE operated drop-out valves 
require time to release, and fre- 
quently become stuck with carbon 
and residue so that a man must ex- 
ert considerable effort to break them 
i loose—often too late to dump the sys- 
- - tem in the event of an emergency. 
a The Hancock Oil Co., Long Beach, 
. Cal, makes use of motor-operated 
1 drop-out valves requiring only the 
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Use Remote Control for Drop-out Valves 


On Process Units in California Plant 
By JOHN C. ALBRIGHT 


push of a remotely-located button to 
open the valves to fuil capacity. 

Conventional, forged-steel, rising 
stem gate valves are installed at the 
points in the drop-out line where they 
are to be used. Industrial electric 
motors with speed reducing units are 
mounted with a sprocket on the drive 
shaft. A roller chain connects this 
sprocket with a larger one taking 
the place of the regular hand wheel 
on the valve. 

Switches are installed some distance 
away from the processing unit so an 
employe can start the motor operating 
the valve. Another switch is in- 
stalled at the valve on a line with 
its stem, and at approximately the 
point the stem reaches in the full-open 
position. Thus, the motor is shut off 


Photos at left and below show electric 
motor drive hooked up by sprocket 
chain to rising stem gate valve at 
Hancock O31 Co. refinery in Long 
Beach, Calif. A small switch just to 
the left of the drive sprocket acts as an 
automatic shut-off, as shown also in 
the drawing at right below 


automatically when the valve has been 
opened. 

No facilities are supplied to reverse 
the motor for closing the valve; be- 
cause once the plant has been dropped, 
sufficient time is then available for 
closing the valve manually during the 
following cleanout period. 





Time Saver, Space Saver, and 
Heat Saver—in One Picture 


By ROY W. MACHEN 
Bay City, Texas 








HREE items of interest to operat- 

ing and maintenance personnel 
are shown in the above picture in a 
Texas Gulf Coast refinery and nat- 
ural gasoline plant. 

The time saver is the “up and over” 
walkway across above-ground pip- 
ing. It permits easy and quick ac- 
cess to the various parts of the plant 
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yard. Constructed of concrete step 
approaches and short lengths of I- 
beam, it has a non-skid steel walk- 
way plate as its main platform. The 
guard rails are shopbuilt and consist 
of one-inch pipe that has been heat- 
ed at the proper points with a weld- 
ing torch and then bent to pattern. 

In the left foreground are the space 
savers, “‘pipe circles” that have been 
inserted in the various lines that 
have wide temperature differentials 
during normal operational routine. 
These bends serve as expansion de- 
vices and have been placed in the up- 
right position so as to conserve 
ground space and to permit a simpli- 
fied piping layout. 

The building in the background, a 
truck billing office and laboratory, 
has a heat saver, an exhaust fan lo- 
cated on the visible side of the build- 
ing. The fan cools this three-room 
office and laboratory sufficiently dur- 
ing the summer months that comfort- 
able working conditions are assured. 





Pipe Nipple Shields Valve Stem 
Against Corrosion from Weather 








Simple pipe nipple used to protect ris- 
ing valve stem is shown resting be- 
tween spokes in valve wheel 


TEEL or bronze shafts of rising 

stem gate valves that are infre- 
quently used—perhaps only when a 
major change in operating methods 
is made, or when the plant is shut 
down—are generally exposed to the 
weather. This results in thread cor- 
rosion so that the gate can be closed 
quickly only with great difficulty. 

Wilmington Gasoline Co., at Ter- 
minal Island, Calif., uses a relatively 
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inexpensive cover for the valve stems 
than can be readily made in quanti- 
ties in the plant pipe shop. Pipe 
nipples, 144” in diameter, are fitted 
with malleable or cast iron caps to 
form tubes with one closed end. 

The exposed end of the threaded 


valve stem is covered with a thick 
coat of any of the several types of 
high melting point greases intended 
for use as a corrosion preventive. 
The pipe nipple cap is then slipped 
over the stem to keep the grease 
coating clean and free of grit. 





Commercial Emulsion Breaker Is Adapted 


To Improving Oil-water Separation System 


MIXTURE of mineral seal oil 
4 (absorption oil) and water at the 
Tallant, Okla., natural gasoline plant 
of Cities Service Oil Co. became a 
problem several years ago when it 
was desired to return “lost” oil to 
the absorption system. This oil and 
water comes from opening heat ex- 
changers for maintenance, draining 
absorbers, stills, etc., and from pump 
stuffing boxes and the like. 

The old system, shown in Fig. 1, 
consisted of a 5 by 8-ft. steel sump 
tank, sunk in the ground to the level 
of the top manhole, and equipped with 
an electrically-driven two-stage sump 
pump with a high and low level con- 
trol (explosion-proof); and a 5 by 
8-ft. stcel settling tank. Drainage 
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from the plant was permitted to 
accumulate in the sump, from which 
it was periodically pumped to the 
settling tank. 

Oil from the upper portion of the 
settling tank then was pressured (by 
natural gas at 50 to 75 psi.) to a 
dehydrator located in the hot lean oil 
stream. Here, the remaining water 
was flashed off and the dehydrated 
oil returned to the absorption sys- 
tem. Specific gravity of the oil was 
0.8, and it frequently contained na- 
tural gasoline components. Water, 
largely steam condensate, was drained 
to the sewer. 

This system was unsatisfactory in 
that it was incapable of breaking 
the emulsion which often formed at 
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Fig. 1—Original system used by Cities Service at Tallant, Okla., for separating 
waste absorption oil from water 
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Fig. 2—In new system. settling tank has been replaced by.a commercial type emul- 
sion breaker adapted to use in the system 
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Here Is Where the First Quantity 
Production of TEL Took Place 





Back in 1923 (in the building circled at the left) 
Du Pont manufactured its first commercial quanti- 
ties of tetraethyl lead. Since then those facilities 
have been expanded many times over. Today, this 
huge plant can produce approximately half of the 
country’s present requirements for tetraethy] lead. 

Chambers Works, located at Deepwater, New 
Jersey, is close to the eastern refining centers, and 
with ready access by rail or water to all the other 
major refining areas. 

Located at Chambers Works are not only the 
plants for the manufacture of Du Pont TEL Com- 
pounds, but the extensive facilities that produce 


Du Pont fuel and lube oil additives. Here, too, are 
located an Engine and Road Testing Laboratory 
and a Petroleum Chemicals laboratory. Adjoining 
these facilities are Du Pont’s well-known Jackson 
and Burnside laboratories devoted to fundamental 
chemical research of every type ... and with which 
close contact is maintained by the Petroleum 
Chemicals laboratories. 

This large chemical manufacturing and research 
center has as one of its major objectives the devel- 
opment of new and better petroleum additives and 
the manufacture of products that are consistently 
high in quality. 
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BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 








These Manufacturing Facilities Are Helping Fill 


YOUR REQUIREMENTS for Du Pont TEL Compounds 


















Operators preparing to load tank car 
of Du Pont TEL Compound. These cars 
will soon beon their way to refineries 
throughout United States and Canada. 


Gasoline Oxidation Inhibitors 
Oil Soluble Colors 
Lubricating Oil Additives 
Fuel Oil Additives 
Metal-Working Lubricants 


Corrosion Inhibitors 
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BETTER THINGS 
FOR BETTER LIVING 
.. « THROUGH CHEMISTRY 


Du Pont’s long experience in the manufacture, 
handling and use of tetraethyl lead compounds 
and other petroleum additives are important 
reasons why you are being served by helpful 
and cooperative sales, technical, and medical 
services. 

Call on your local sales service representa- 
tives and use the Du Pont laboratory facilities. 
They are ready to work for you and with you 
at all times. 


Removing a loaded drum of Du 
Pont TEL Compound from an 
automatic loader developed by 
Du Pont research and manufac- 
turing know how. 


Part of the refrigeration equipment used in 
the manufacture of Du Pont TEL Compounds. 





TETRAETHYL LEAD COMPOUNDS 


E.!1. DUPONT DE NEMOURS & COMPANY (INC.) 
PETROLEUM CHEMICALS DIVISION * WILMINGTON 98, DELAWARE 


DISTRICT OFFICES: WILMINGTON «+ TULSA *+ HOUSTON «+ CHICAGO « LOS ANGELES 
LABORATORIES: WILMINGTON + TULSA * HOUSTON + CHICAGO «+ EL MONTE 
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Plant Practices 





the interface between the oil and 
water layers and resulted from the 
agitation caused during the flow 
from sump to settler. This forced the 
dehydrator to handle excessive 
quantities of water. Moreover, the 
settling tank, which had been in ser- 
vice several years, was found so 
thoroughly corroded as to make re- 
pair expenses excessive. 

It was decided to replace the old 
tank with a separator, and ‘at the 
same time save the soft water separ- 
ated from the oil for returning to the 
boiler system. The hook-up indicated 
in Fig. 2 was adopted. To trap off the 
separated water in the sump-leg of 
the separator, the original water 
drainer (a No. 91 Hanlon-Waters 
Duo-Gravity drainer) used in the old 
settling tank, was reinstalled. Also, 
use of gas-pressure to move oil to the 
dehydrator was. discontinued, be- 
cause the separator would permit the 
sump pump to move both oil and 


water to their respective destinations. 

The separator is a commercial de- 
sign, manufactured by the Warner- 
Lewis Co., of Tulsa, and is especially 
constructed to handle hydrocarbon- 
water emulsions. It contains a dis- 
posable, treated-excelsior cartridge, 
which breaks the emulsion by coales- 
cing droplets of oil and water, and a 
settling space or sump-leg where the 
two fluids resolve into distinct phases. 
Any suitable means of control to 
drain out the water when it reaches 
the desired level may be provided. 

After extensive trials, results were 
reported excellent. Substantially 
water-free oil was delivered to the 
dehydrator, and practically oil-free 
water to the skimming tank from 
which the primary boiler feed pumps 
take suction. It also was found that 
the separator, a 25 gpm size, cost 
less than half the amount required to 
replace the old settling tank with a 
new one. 





Chemical Spray from 


Leaks Eliminated 


By Using Shop-tabricated Lead Covers 


By JOHN C. ALBRIGHT 


pagers gaskets on valves or pumps 
in chemical service, such as acia 
and/or doctor solution treating or 
various other sweetening units for 
example, always create a hazard to 
employes. Painful skin burns, and 
frequently even more serious injuries, 
can occur. 

To prevent chemicals from spray- 
ing out over more than a small, local- 
ized area, heavy sheet lead can be cut 


Lead sleeves placed over gate valve 
packing protect operators in a gasoline 
treating plant 
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and shaped to enclose parts of equip- 
ment where leaks are anticipa*ed. 
The method practiced by Union Oil 
Co. of California is illustrated in the 
accompanying photographs. On gate 
valves, the lead is shaped like a trun- 
cated cone with *he base of such diam- 
eter as to fit snugly over the yoke 
flange. The truncated point is made 


large enough to enclose the packing 
gland and yoke nuts. Its flat head has 


é 


a hole large enough only for the 
stem to rotate freely. All seams are 
made by a competent lead burner. 


For pot valve reciprocating pumps, 
the valve covers are enclosed with 
heavy lead covers, ‘tailor-made for 
each individual unit. The length of the 
cover is such that a slight overhang 
is provided, which furnishes complete 
protection but permits drip to fall 
into a collector pan or drain sump 
to be carried away by flushing. Han- 
dles on each end provide means by 
which the mechanic can remove the 
cover when cleaning or servicing the 
pump. 





IDEAS—W anted! 


Plant operators, foremen, en- 
gineers, superintendents!—Send 
in your own original contribu- 
tion on “how we do it around 
our refinery.”’ Possible subjects 
could include operating short- 
cuts, time and money-saving 
gadgets, special repair tools, ac- 
cident and fire prevention ideas. 
Include photographs, drawings, 
or charts, if available. 

Material submitted for, publi- 
cation exclusively in PETROLEUM 
PROCESSING is paid for at the 
usual space rates. The idea is 
the thing—we’ll dress up the 
drawings and the written infor- 
mation. Send your ideas to: 


Plant Practices Editor 
PETROLEUM PROCESSING 


1213 West Third Street 
Cleveland 13, Ohio 














Reciprocating duplex steam pump handling corrosive and hazardous liquids with 
heavy lead cover over the pot valve plugs cuts down spray from any leaks that 
might occur during operation 
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of progress 


The Harshaw trademark symbolizes progress . . . a con- 
tinuous search for new processes . . . a striving for perfec- 
tion. In addition it is a reminder that we vigilantly guard 
the quality of our chemicals. The items listed above are 
new developments recently announced by Harshaw. More 


are on the way .. . research at Harshaw is continuous. 


THE HARSHAW CHEMICAL co. 


1945 East 97th Street, Cleveland 6, Ohio 
BRANCHES IN PRINCIPAL CITIES 
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LABORATORY PRACTICES 





Quick Field Test for Propane Contamination 
Of Butane Streams in Fractionator Control 


By GRAY T. HAMBLEN, Manufacturing Department a 


Continental 


SIMPLE test for propane in bu- 

tane streams has been in use by 

plant operators at Ponca City for two 

years in the control of fractionating 
equipment. 

The test consists of the immersion 
of a thermometer into a boiling 
sample of butane and the observa- 
tion of the minimum temperature 


Oil Co., Ponca City, 


indicated by the thermometer. This 
temperature is correlated with the 
propane content as determined by 
laboratory analysis. 


The accompanying illustration in 
Fig. 1, shows correlations established 
for two butane streams, one for the 
straight-run stream containing 20% 
of isobutane and another for the 
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butane containing 50% of isobutane 
obtained in the stabilization of ef- 
fluent from the catalytic polymeriza- 
tion unit. 


The curves show that the minimum 
boiling point is a function of the 
isobutane content of the stream; but 
for consistent operation of a unit 
on a given stock, the isobutane con- 
tent remains substantially constant. 

The minimum boiling point is also 
a function of the pentane content, 
but it is not sensitive to small varia- 
tions. The sensitivity is about 0.5° F. 
for each per cent of pentane. The 
boiling point is a function of the 
barometric pressure, and correction 
can be made for this factor. How- 
ever, the accuracy of the test usually 
does not warrant this refinement 
for tests conducted at the same 
locality. It is very important to make 
a direct correlation for each stock 
to which the test is applied. 


Stepwise procedure for applying 
this test is as follows: 


1. Precool a 100 ml., California 
type, centrifuge tube, or 100 ml. 
graduate in a stream of the butane 
to be tested. Do not precool the 
thermometer. 


2. Measure out through a needle 
valve on the sample container or 
the plant line, 100 ml. of butane. 
Avoid spilling butane over the outside 
of the sample receiver, because this 
causes too much supercooling of the 
liquid obtained. 

3. Drop two grains of activated 
charcoal into the sample. The char- 
coal grains act as boiling stones. 

4. Immerse the thermometer into 
the sample as soon as the boiling 
starts. 

5. Observe the minimum temper- 
ature indicated by the thermometer. 





Fig. 1—Correlation of minimum boiling point of butane with propane contamination 
for ready field determination of propane content. Such correlations should be made 
for every stock to which test is applied 
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IDEAS—W anted! 


Have you saved time or im- 
proved accuracy in the labora- 
tory by some gadget, some new 
method of your own, some 
“kink?” Tell us about it. Send 
in your descriptions, photos, 
sketches. If accepted, we pay 
at our usual space rates. Mail 
them to: 

Lab Kinks Editor 
PETROLEUM PROCESSING 
1213 West Third Street 


Cleveland 13, Ohio 
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Heat exchangers do a better job in 
the dewaxing process when propane 
in the refrigerating cycles is compressed 
by Carrier Centrifugal Compressors. 
These compact, efficient units pre- 


vent fouling of the refrigerant side of 


heat exchangers from lubricating oil. 
The lower superheat temperatures pro- 
vided by propane refrigeration reduce 
the formation of scale on the water 
side of condensers. The result is more 

efficient operation of the whole dewax- 
* ing process. Power consumption, when 

two stages of flash cooling are used, i 
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boost dewaxing efficiency 
with Carrier centrifugals 
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less than with ammonia refrigeration. 
And side-load streams of propane can 
be handled at higher pressure levels 
with a multi-wheel centrifugal. When 
the Carrier Centrifugal Compressors 
are driven direct by turbine, heat bal- 
ance in the plant can be maintained 
with exhaust steam. 

Carrier centrifugals offer superior 
performance in any field where pro- 
pane or other gases must be com- 
pressed efficiently and economically. 
They operate efficiently under partial 
load and permit exact temperature 


= _ = 


as 


CENTRIFUGAL COMPRESSORS + REFRIGERATION EQUIPMENT 


control. The first cost is low and in- 
stallation simple. Carrier centrifugals 
need no massive concrete foundations 
and can be operated outdoors. Like 
turbines, pumps and fans, rotative de- 
sign keeps operating and maintenance 
costs at a Minimum. 

The Carrier name is your assurance 
of dependable refrigeration in the years 
ahead. There are more Carrier- 
designed large multi-stage centrifu- 
gals in service today than any other 
make. Carrier Corporation, Syracuse, 


New York. 
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LABORATORY RESEARCH 








Aluminum Research Laboratories, 


ALUMINA CRACKING CATALYSTS. 


By V..M.. STOWE, E. E. MARSHALL, L. L. NICKEL* and R. S. GREENWOOD 
East St. 





Kerosine was cracked over activated bauxite, activated alumina, and 


alumina impregnated with compounds of magnesium, boron, silicon and 


fluorine. 


Iron compounds in bauxites are deleterious, since they retard 


the formation of aromatic compounds, and use up the feed stock to pro- 


duce gas and carbon deposit. 


Activated alumina, which contains prac- 


tically no iron, gave better yields of higher quality gasoline than the best 


bauxites. 


Of the compounds added to the activated alumina, magnesia, chrom- 


ium fluoride and zinc fluoride gave high yields of liquid olefins; magne- 


sium fluoride gave gas of increased density; boric acid, ammonium fluo- 


borate and fluosilicic acid gave high conversion rates. 


Best results were 


obtained with an activated alumina containing about 3% silica. 


URING the past few years sev- 

eral excellent synthetic cata- 
lysts for cracking petroleum frac- 
tions have been developed. Those 
which have found commercial appli- 
cation have, in general, a base of 
silica gel and contain smaller pro- 
portions of alumina, magnesia or zir- 
conia(16), Catalysts of this composi- 
tion excel in producing gasoline of 
high volatility, suitable for aviation 
use. They also produce relatively 
large yields of heavy gases, such as 
butane. 


These cracked petroleum products 
were in great demand in war time, 
but under present conditions it is de- 
sirable to produce more gasoline and 
less gas. Moreover, a less volatile 
gasoline is now acceptable, particu- 
larly since it may be enriched by ad- 
dition of butanes which are some- 
times available at low cost(1). 


Greensfelder et al.(9) have made a 
very extensive survey of the crack- 
ing of pure petroleum hydrocarbons 
over a single catalyst of the silica- 
zirconia-alumina type. Studies in this 
field have also been reported by Eg- 
loff et al.(7), Bloch and Thomas() 
and by Thomas et al.(15), but, in gen- 
eral, few laboratory data on crack- 
ing catalysts have been published. 
However, a number of alumina crack- 
ing catalysts have been described, 
particularly in the patent literature 
(2), (3), (5), (6), (11), (12), (13). 


This work was undertaken to com- 
pare the performance of aluminas 
and impregnated aluminas with some 
activated bauxites, particularly to 
determine how well the alumina cata- 


“Deceased, March 26, 1947. 
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lysts are able to meet the peace-time 
requirements for gasoline. 


Since this is a survey of a rather 
wide range of catalyst compositions, 
only the instantaneous activity has 
been reported. Kerosine was cho- 
sen as a feed stock because of its 
availability, even though its refrac- 
tory nature is a somewhat adverse 
quality. 


CATALYSTS 


Bauxites: Samples of bauxite were 
obtained from four mine faces in 
Arkansas and from two in Suriname, 
each representing a large ore body. 
These materials, specially selected 
for hardness, were crushed and 
screened to 4-8 mesh in the labora- 
tory, activated by heating in an elec- 
tric furnace for 2 hours at 450° C., 
cooled and subjected to an electro- 
magnetic separation. The magnetic 
fraction was discarded. The analyses 
and certain other properties of the 
non-magnetic fractions used are 
shown in Table 1 as catalysts Nos. 
1 to 8, inclusive. The Suriname sam- 


Louis, Ill. 


ples did not respond well to the mag- 
netic separation and have high iron 
content. Data were obtained also on 
two commercial activated bauxites. 


Activated Aluminas: The activated 
aluminas tested are the F type of the 
Aluminum Co. of America, Chemi- 
cals Division. Catalyst No. 9 was an 
experimental alumina of unusually 
low iron content. This material is not 
available commercially. Catalysts 
Nos. 10 and 11 were regular plant 
products(14), The analyses of these 
materials are as follows: 


*L.O.1. Na,O SiO, FeO, Cl 


No. % % % % % 


9 3.96 0.18 0.03 0.017 0.035 


10 1.73 0.08 0.08 0.07 0.57 
11 1.28 0.08 0.10 0.08 0.69 








* Loss on Ignition. 


Impregnated Activated Aluminas: 
Because the loss on ignition of acti- 
vated alumina is different for vari- 
ous grades, catalyst compositions are 
generally related in this work to the 
aluminum content rather than to the 
total weight. Compositions are ex- 
pressed as the atom ratio of metal 
to aluminum, M/Al. 

A magnesia impregnated catalyst 
(No. 12) was prepared by soaking 
catalyst No. 11 in a solution of mag- 
nesium nitrate, drying, treating with 
ammonium hydroxide and drying 
again. (Mg/Al = 0.05). Catalyst No. 
11 was impregnated with a hot solu- 
tion of boric acid, and dried. (B/Al 
= 0.05). This catalyst (No. 13) was 
suggested by the Bailey patent‘). 


For catalyst No. 14, catalyst No, 
11 was treated for 16 hours with an 
excess of a 25% solution of tetra- 
ethylorthosilicate in acetone. The ex- 
cess solution was poured off and the 
alumina soaked several hours in wa- 
ter, dried at 110° C. and ignited for 





TABLE 1—Bauxite Cracking Catalysts; Composition and Properties 


Origin Arkansas — Suriname — Commercial 
Catalyst No. 1 2 3 4 5 6 7 38 
Analysis, %: a 
Al,O, stauvchaweecnd. Se 73.12 75.03 82.95 78.29 74.33 re 77.62 
ree a 11.51 12.39 5.51 2.15 2.10 4.97 6.54 
Ot SRI a 5.33 3.32 3.02 10.65 14.85 0.91 1.76 
. Sener orcas 2.84 2.53 2.30 1.75 2.24 2.31 Nil 3.37 
2 ee 7.51 6.96 6.77 6.67 6.41 9.83 10.36 
RE BOGE ccvicivicsoes 1.8 2.4 2.1 1.0 2.6 2.4 1.9 cone 
X-ray Analysis: ** 
Alpha Monohydrate ...... 5 25 5 25 50 10 
CN FFF ln cc cwicces 45 15 35 30 25 60 
CE ee eee re ee 50 60 60 a 25 - 


* Loss on ignition. 


** X-ray analysis is given in terms of approximate percentages. 
*** This unidentified phase is the same in all samples, and is similar to gamma-alumina. 











Alumina Cracking Catalysts 
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Alumina Cracking Catalysts 





2 hours at 538° C. This procedure is 
in accord with that of Marisic(1). 

Sample No. 15 represents an ex- 
perimental plant lot of siliceous ac- 
tivated alumina. This material is not 
available commercially, but may be 
considered to be in the pilot-plant 
stage. This lot showed on analysis, 
the following composition: 


*L.0.1. Na,O SiO, FeO, cl 
No. % % % % % 
s Sa 0.62 3.18 0.17 0.01 





* Loss on Ignition. 


Flourine has been mentioned in 
several patents as a desirable com- 
ponent of cracking catalysts which 
have an alumina base. Several of this 
type were tested. An attempt was 
made to combine the favorable prop- 
erties of flourine and the protective 
effects of magnesia. The catalyst 
(No. 16) was prepared by impreg- 
nating catalyst No. 10 with mag- 
nesium nitrate, drying and treat- 
ing with ammonium fluoride solu- 
tion. (Mg/Al=0.05). <A similar at- 
tempt was made to combine the ac- 
tion of chromium with that of fluor- 
ine in making catalyst No. 17. Cata- 
lyst No. 10 was impregnated with 
chromium acetate, dried, treated with 
a solution of ammonium fluoride and 
dried. (Cr/Al—0.05). 

In another catalyst (No. 18) a 
combination of the action of zinc 
and fluorine was tried. Catalyst No. 
11 was impregnated with zinc acetate 
solution, dried, treated with a solu- 
tion of ammonium fluoride and dried 
again. (Zn/Al—0.05). In still another 
experiment a combination of boron 
and fluorine was tested (catalyst No. 
19). Catalyst No. 11 was impregnated 
with a hot solution of ammonium 
fluoborate, then dried. (B/Al=—0.05). 
This is similar to the Connolly pat- 
ent (6), Connolly also disclosed(5) an 
alumina catalyst containing fluo- 
silicic acid. A similar catalyst was 
made by impregnating catalyst No. 
10 with a solution of fluosilicic acid, 
then drying (catalyst No. 20, Si/Al 
=0.04). 


Physical Tests. Methods and Results 


“Abrasion Loss” was determined 
by placing 160 gm. of the material 
(generally 4-8 mesh) on a 28-mesh 
Tyler sieve,which was shaken for 30 
minutes on a Rotap sieve shaker. The 
per cent of fines passing through the 
28-mesh sieve was then determined 
and is recorded in Table 1 as “Abra- 
sion Loss’. The bauxite catalysts 
prepared in this work are of about 
the same strength as the commercial 
products, compared on this basis. 

Crushing strength of the 4-8 mesh 
catalysts was determined by measur- 
ing out and weighing 60 ml. of the 
material, placing it in a steel cyl- 
inder 2.18 cm. in diam., and apply- 
ing a pressure of 1000 psi. (70.3 kg. 
per sq. cm.) by means of a piston, 
using a Carver laboratory press. The 
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pressure was maintained 1 minute, 
and the material was removed and 
screened on Tyler Standard Sieves 
in a Rotap sieve shaker for 5 min- 
utes. The per cent by weight re- 
maining on the 8-mesh sieve is desig- 
nated “crushing strength’. 

The crushing strengths of the baux- 
ite samples are recorded in Table 2, 
which shows that the bauxites pre- 
pared in this study are about as 
strong as commercial materials. The 
crushing strengths of the activated 
aluminas are shown in Table 3. While 
the activated aluminas show some- 
what greater loss of strength due to 
use as a catalyst than do the baux- 
ites, even after use they are sub- 
stantially stronger than the bauxites. 

Some of the catalysts were sub- 
jected to X-ray analysis, and the re- 
sults interpreted by C. M. Tucker 
and H. B. Carlsen of the Cleveland 
Research Division, Aluminum Re- 
search Laboratories. The materials 
were ground 300 mesh or finer, placed 
in glass capillary tubes with sodium 
chloride standards and exposed 24 
hours on the General Electric mul- 
tiple diffraction apparatus with East- 


man no-screen film. The data are re- 
ported in Table 1. 

The diffraction pattern of the un- 
identified phase occurring in these 
samples is very similar to the pat- 
tern of gamma alumina, and has 
previously been found in activated 
bauxites. It appears from other 
work that the presence of silica is 
necessary for the formation of this 
unidentified phase. The commercial 
bauxites contain a medium to a very 
large quantity of the unidentified 
phase and very small quantities of 
alpha monohydrate (Boehmite), save 
in one case. The bauxites prepared in 
this study do not resemble the com- 
mercial products very closely in phase 
composition. For comparison, a re- 
cent sample of commercial activated 
alumina grade F-10 was found to be 
100% gamma alumina. 


Apparatus for Catalytic Tests 


Each catalyst was tested at several 
operating temperatures in small 
stainless steel converters of which 
a sketch is shown in Fig. 1. The heat- 
ing elements of the converter con- 
sisted of 3 separate coils with in- 
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Fig. 1—Laboratory converter 
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Introducing . . . 


for technical uses 


of great purity 
and stability 


Swift & Company is now inviting inquiries on 


its new lines of fatty acids and fractionated glycerides. 








Extensive use of solvent processes will make possible 


new high standards of purity and stability. 


THE PROCESSES 


Solvent processes yield fat fractions of a higher qual- 
ity and wider usefulness. Most of Swift’s new fats and 
fatty acids will be processed with solvents. 


Unsaturated acids and drying oils will be separated 
by the Solexol process, using propane as a solvent. 
Fractions are separated selectively at temperatures not 
exceeding 200 degrees F. Since thermal and chemical 
side reactions are thereby avoided, products of greater 
purity and stability are obtained. 





Saturated acids will be fractionated by solvent crystal- 
lization. Here, too, processing temperatures are low and 
harsh catalysts are absent, so that the natural structure 
of the substances is not disturbed. 
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SWIFT'S TECHNICAL PRODUCTS SERVICE 


It brings you: 








Address inquiries to: 
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THE PRODUCTS 






Production plans are being laid for the following items: 


Swift’s Mixed Fatty Acids 
Swift’s Cottonseed Fatty Acids 
Swift’s Animal Fatty Acids 
Swift’s Linseed Fatty Acids 
Swift’s Corn Oil Fatty Acids 
Swift’s Soybean Oil Fatty Acids 
Swift’s Palm Oil Fatty Acids 
Swift’s Hydrogenated Marine Oil 
Fatty Acids 


Swift's Fractionated Fatty Acids 


Swift’s Stearic Acid 
Swift’s Oleic Acid 


Swift’s Drying Oils 

Swift’s Fractionated Sardine Oil 
Swift’s Fractionated Menhaden Oil 
Swift’s Fractionated Soybean Oil 
Swift’s Fractionated Linseed Oil 


Representatives who know your problems and 
requirements. 


Product technicians available for consultation 
on any Swift technical product. 


Exploratory research developing products to 
further increase the efficiency of your operation. 





Other Swift Glycerides 
(now in production) 
Swift’s Lard Oils 

Swift’s Tallow Oil 
Swift’s Marine Oils 
Swift’s Neatsfoot Oil 
Swift’s Sperm Oil 


Specialties 

(now in production) 

Swift’s Sulfonated Sperm Oil 

Swift’s Sulfonated Tallow Oil 

Swift’s Sulfonated Castor Oil 
(Turkey, Red Oil) 

Swift’s Sulfonated Neatsfoot Oil 

Swift’s Spermaceti 

Swift’s Textile Oils 

Swift’s Anti-foam Agents 


This team is at your 
service now. Make use 
of it today! 





SWIFT & COMPANY INDUSTRIAL OIL DEPARTMENT 


Union Stock Yards, Chicago 9, Ill. 









Alumina Cracking Catalyst: 








Fig. 2—Operation of catalytic units 


dividually controllable electrical in- 
put from Type 100-Q Variacs. Auto- 
matic temperature control was pro- 
vided by use of Micromax recorder- 
controllers, in connection with therm- 
ocouples placed against the windings 
to reduce the thermal lag to a min- 
imum. The temperatures at the cen- 
ters of the vaporizer, preheater and 
catalyst bed were measured on anoth- 
er recorder, using separate thermo- 
couples. The temperatures given in 
the tables are those taken at the 
center of the catalyst bed. 

The vaporizer was packed with 0.6 
cm. tabular alumina balls to provide 
ample surface for rapid vaporization 
of the feed stock. The vaporizer tem- 
perature at the start of a run was 
475° C. As the run progressed the 
temperature fell gradually until it 
became constant at about 460° C. 
The preheater, which was left empty, 
was held at the same temperature as 
the bed. Since the feed stock used 
was refractory, runs were generally 
made with bed temperatures of 525, 
550 and 575° C. Some of the more 
active catalysts were also tested at 
500° C. 

The catalyst samples, which had 
a volume of 100 ml., were placed in 
the converter from the bottom and 
were supported by the perforated 
stainless-steel plate shown in Fig. 1. 
A tube of ashless paper which slipped 
over the plate was used to hold the 
catalyst sample in position as it was 
being placed in the converter. The 
paper was then burned as the bed 
was heated to operating temperature. 
A fresh sample of catalyst was used 
in each run. 

The feed stock was pumped into 
the vaporizer by a small laboratory 
pump from a 500 ml. dispensing 
burette, graduated at 5 ml. intervals. 
A photograph of the entire equip- 
ment is shown in Fig. 2. 
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Characteristics of the kerosine, de- 
termined by methods described be- 
low, were as follows: 


Density at 15° C.—gm./ml. 0.808 
Bromine Number 7 
Kattwinkel Analysis, Vol. % 16 
ASTM Boiling Range, °F. 312-508 
Fraction Boiling Below 400° F., 


Vol. % 32.5 
Average Molecular Weight 
(freezing-point) 175. 


Procedure and Analytical Methods 


In each run 250 ml. of feed stock 
was introduced in about 2% hours. 
In other words, the space velocity 
expressed in volumes of liquid kero- 
sine per volume of catalyst per hour 
was equal to about unity. 


The products passed downward 
from the bed of catalyst, through 
a water-cooled condenser and into a 
receiver flask which was packed in 
ice. Non-condensable gas was con- 
ducted away from the receiver into 
a wet test meter where the total 
volume was measured. The uncor- 
rected volumes are reported in the 
tables. At equally spaced intervals of 
time three samples of this gas were 
withdrawn into evacuated bulbs and 
weighed. An average molecular 
weight was then calculated from the 
three determinations. 


The volume of liquid product was 
measured in a graduated cylinder and 
the yield calculated as volume per 
cent of feed. 


The density of the liquid product 
was determined by means of a pyc- 
nometer. The bromine number was 
determined by the method of A. W. 
Francis‘), and is given as grams of 
bromine absorbed per 100 grams of 
sample. The volume per cent of ole- 
fins plus aromatics was determined 
by the method of R. Kattwinkel (10). 


The boiling range was determined by 
ASTM Method D-86-46 and the vol- 
ume per cent liquid product boiling 
at 400° F. or below, i.e., gasoline, 
was read from the boiling range 
curve. 

At the end of each run the carbon 
content of the catalyst was deter- 
mined by combustion, by the method 
used in steel analysis. The summa- 
tion of the carbon recovery plus the 
liquid and gas recoveries expressed 
as weight per cent of feed indicates 
the amount of feed stock accounted 
for. 

Volume per cent conversion. (to 
gasoline, gas and carbon) was cal- 
culated as follows: 


Let R=ml. of feed boiling above 
400° F. 

r=ml. of liquid product above 
400° F. 

Then vol. % conversion= 
R-r 

x 100. 





R 
Since 250 ml. of the feed stock 
contains 169 ml. boiling above 
400° F., the above equation be- 
comes Vol. % conversion= 
169—r 
x 100. 





169 


In order to determine the relative 
amounts of aromatics and of olefins 
from the Kattwinkel analysis and 
bromine number, it was arbitrarily 
assumed that the olefin produced 
was dodecylene, molecular weight 
168.3, sp. g. 0.760. Then v, the vol- 
ume per cent of dodecylene in the 
product is: 


B 168.3 
v=——— X ——_-X product density 
160 0.760 
where B is the bromine number and 
160 is the molecular weight of bro- 
mine. Then the volume per cent of 
aromatics in the product is the Katt- 
winkel number minus v. 


Catalytic Data and Discussion 


Since the catalysts accelerate com- 
peting reactions, to varying degree, 
no simple expression was found for 
computing catalyst activity. The cat- 
alytic data are therefore presented 
in full and some deductions are made 
from a detailed study of them. 


Bauxites: The results of the tests for 
catalytic activity of the bauxites are 
shown in Table 2. The yield of liquid 
product, volume per cent of feed, 
shows in general an inverse relation 
to the iron content of the bauxite 
when compared at any given operat- 
ing temperature. This illustrates the 
superiority of the low-iron bauxites. 
As will be shown below, the yield 
reaches a maximum for the activated 
aluminas, which have practically no 
iron content. 

The aromatic content of the liquid 
product increases materially with in- 
crease in the operating temperature 
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Fig. 3—Bauxite and alumina catalysts, cracking kerosene at 575° C., 1 atm. and 
liquid space velocity =1. The relation of aromatic content of the liquid product 
to the iron content of the catalyst 


of the catalyst, as revealed by the 
density and Kattwinkel analysis. The 
aromatic content of the liquid prod- 
uct, expressed as volume per cent of 
feed, also shows an inverse relation 
to the iron content of the catalyst. 
Fig. 3 shows this relation, for cata- 
lysts operating at 575° C. Activated 
alumina catalyst No. 10 is also in- 
cluded from Table 3 for comparison 
and indicates that the relation holds 
for this catalyst. Since the feed 


stock itself contains about 8.5% aro- 
matics, it is clear that there is prac- 
tically no net production of aromatics 
by bauxites of the highest range of 
iron content studied. 

The bromine number generally in- 
creases with increasing temperature 
of operation but, due to the decreased 
yields at higher temperatures, the 
olefin content of the liquid product 
expressed as volume per cent of feed 
decreases at increasing temperatures. 











More olefins are found in the liquid 
vroduct the higher the iron content 
of the bauxites; activated alumina 
shows least apparent production of 
olefins. Assuming that the aromatics 
are formed by cyclization and further 
dehydrogenation of the olefins, it 
seems probable that the iron in these 
catalysts is a poison for the cycliza- 
tion reaction. The effect is quite 
marked even for 1% Fe,O, and cycli- 
zation is extinguished for 15% Fe,O.,,. 
The olefin content would therefore 
naturally increase in the case of the 
high iron content materials, since it 
is not used up to make aromatics. 

Now olefins are much more readily 
cracked than are the paraffins and 
aromatics(9). Consequently it is not 
surprising to find increased amounts 
of carbon deposited on the catalysts 
of high iron content. The overall ef- 
fect is indicated for several catalysts 
at 3 different temperatures in Fig. 
4, which shows the weight per cent 
of the feed which is converted into 
carbon over catalysts of various iron 
contents. While the effect is dra- 
matic at high temperature and high 
iron content, there is more economic 
significance in the two- to three-fold 
difference between “low-iron” bauxite 
and activated alumina, with practi- 
cally no iron. Large savings’ can be 
effected if the frequency of reacti- 
vation (by burning the carbon) can 
be reduced. If diluent steam is em- 
ployed it is probable that the steam- 
to-gas ratio can be reduced thus in- 
creasing the capacity of the refinery 
unit. 

The data on bauxites are therefore 
readily correlated with the iron con- 
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Fig. 4—Influence of iron on carbon deposition 
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Fig. 5—ASTM distillation of feed and products 
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They keep you out 
of trouble...and 
Save You Money 


You get a lot of plus 
values .. . and avoid a 
lot of failure headaches 
and possible accidents 
... . by using Jerguson 
Flat Glass Gages for 
every liquid level indi- 
cating use, 





Jerguson 
Reflex Gage 


You get the kind of gages and valves 
you want to do YOUR JOB. Jerguson 
offers you the most complete line avail- 
able. Jerguson offers you an engineer- 
ing organization specializing in build- 
ing special gages to meet problems. 


Jerguson Flat Glass Gages save money 
and labor. They are easy to install. 
They stand up . . . you don’t have to 
keep servicing them or replacing the 
glass. They are available in a wide 
range of sizes, pressures, designs and 


materials; also with polished end stems | 


to replace present tubular gages. 


Write us about 
your problems or 
requirements. 
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Alumina Cracking Catalysts 








tent, and the other components ap- 
pear to act only as diluents of the 
alumina. 

Activated and Impregnated Alumina: 
The results of the catalytic tests of 
activated alumina, alone and with 
added agents, are presented in Table 
3. Catalysts Nos. 9 and 10 have al- 
ready been discussed in comparing 
them to bauxites. This discussion 
will therefore chiefly compare the 
effects of the added agents. The 
yield of liquid product, volume per 
cent of feed, is a maximum for alu- 
mina with added -magnesia at 525 
and 550° C., but this is probably 
largely because the per cent of con- 
version is lowest for this catalyst. 
Coupled with this are the lower den- 
sities of liquid product for this cata- 
lyst at these temperatures, and also 
the generally lower yield of aromat- 
ics and generally higher yield of ole- 
fins expressed as volume per cent of 
feed. This catalyst also gave a re- 
duced volume of quite heavy gas ex- 
cept at 575° C. : 

Turning to the boric acid catalyst, 
it was found that the conversion by 
this catalyst was generally higher 
and the yield of liquid product was 
generally less than for other cata- 
lysts in this group. The boric acid 
had little effect on the bromine num- 
ber attained, but reduced the produc- 
tion of aromatics somewhat. The 
rather large amounts of gas produced 
were of about the same average mo- 
lecular weight as those from the 
other aluminas. 

The highest yield of gasoline ob- 
tained in any of these tests was ob- 
tained with catalyst No. 15, a sili- 
ceous activated alumina. Moreover, 
the gasoline produced is quite high 
in aromatic as well as olefin con- 
tent. Good results were also ob- 
tained with catalyst No. 14, in which 
silica was deposited upon activated 
alumina. 

Table 3 also shows the catalytic 
activity of alumina catalyst with 
various added fluorine compounds. In 
general, these additions changed the 
performance quite profoundly. The 
catalyst with magnesium fluoride, 
No. 16, is an exception, however, and 
shows about the same degree of 
conversion and yield of liquid prod- 
uct as do the alumina catalysts with 
no added agents (see Table 3). The 
average molecular weight of the gas 
produced is somewhat greater than 
for the plain alumina catalysts, but 
the performance is quite similar in 
other respects. 

The other catalysts in Table 3 
show much higher per cent conver- 
sion of the feed stock than any cata- 
lysts discussed above, reaching a 
maximum for catalyst No. 20. Cou- 
pled with this is a marked decrease 
in the yield of liquid product, reach- 
ing a minimum in the case of cata- 
lyst No. 20. The density of liquid 
product does not increase as much 










at higher operating temperatures as 
has been found for the catalysts dis- 


cussed previously, and this differ- 
ence is quite great in the case of 
catalyst No. 19 and even greater for 
catalyst No. 20. Correspondingly the 
yield of aromatics does not increase 
as much at higher temperatures as 
do those from the low-iron catalysts 
above. However, catalyst No. 19 does 
quite well in the lower temperature 
ranges in this respect, and produces 
correspondingly low yields of ole- 
fins. Catalyst No. 20 also produces 
rather low olefin yields. 

Catalysts No. 17 and 18 give un- 
usually high yields of olefins, which 
indicates that these catalysts may 
be particularly attractive in the field 
of dehydrogenation catalysis. In the 
case of No. 18 this dehydrogenation 
is accomplished with very little cycli- 
zation. Catalyst No. 17 is an attrac- 
tive catalyst for producing liquids of 
maximum Kattwinkel analysis (aro- 
matics plus olefins). 

The ASTM Distillation curves were 
plotted for each liquid product. Of 
all of these only a few are repro- 
duced in Fig. 5, which is devoted to 
some of the representative catalysts 
from different groups, each at its 
optimum temperature. The data for 
catalyst No. 10 and also for catalyst 
No. 15 coincided almost completely 
with those shown for the bauxite 
catalyst No. 8. These are typical of 
the aluminous materials. It is noted 
that the activated alumina with fluo- 
Silicic acid yields a more volatile 
product. 

The data in Table 3 show the ver- 
satility of activated alumina upon ad- 
dition of suitable agents. This flexi- 
bility should permit ready adaptation 
to changing requirements, such as 
those occasioned by the transition 
from war to peace. 
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Long ago, when valve making was in its infancy, all valves were Su 

pretty much alike. So no one worried about what kind of valves inclu 

to buy. But because industrial flow control requirements were Thys 

equally simple, almost everyone was fairly well satisfied. fact 

But not everyone! Because Powell, not content to “let well _ 

enough alone,”’ introduced the first regrinding globe valve in prod 
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Large 125-pound Iron Body 
Bronze Mounted or All Iran 
0. S. & Y. Gate Valve. 











200-pound Bronze Gate 
Valve with renewable 
“‘Powellium” nickel- 


Class 900-pound Cast Steel Class 150-pound Cast Steel Class 150-pound Cast Steel bronze disc. 


0. S. & Y. Globe Valve 0. S. & Y. Gate Valve. Swing Check Valve. 
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SYNTHETIC FUELS 





Fischer-Tropsch Developments in Germany 


| patentee on Germany’s war- 
time developments in the Fischer- 
Tropsch synthesis and supplementary 
processes is contained in a group of 
20 selected reports available from the 
Office of Technical Services, Dept. of 
Commerce. 


The reports, listed in a “Selected 
Bibliography of Fischer-Tropsch Re- 
ports,” are some of the many writ- 
ten by teams of engineers and tech- 
nologists, including the Technical Oil 
Mission, who followed the advancing 
Allied armies into Germany and 
made on-the-spot investigations of 
plants and research institutions. 


Supplementary processes discussed 
include the Lurgi high pressure and 
Thyssen-Galocsy methods for manu- 
facturing Fischer-Tropsch synthesis 
gas from coal or coke. In addition, 
there are reports on the uses of by- 
products of the Fischer-Tropsch re- 
action. 


The Fischer-Tropsch process was 
first developed in Germany in 1923, 
and was used extensively in that 
country during the past war to con- 
vert coal into liquid fuels, primarily 
Diesel oil. As operated by the Ger- 
mans, the process was unable to pro- 
duce motor gasoline of satisfactory 
quality. 


Improved in This Country 


Further improvements and develop- 
ments by American engineers have 
brought the process to the stage 
where it can now be used economi- 
cally in competition with natural 
crude and will yield gasoline of rela- 
tively high octane value (80 motor 
method). Two commercial plants are 
now being built in this country op- 
erating on natural gas and using 
American-improved versions of the 
Fischer-Tropsch process (PETROLEUM 
PROCESSING, Mar. 1948, pp. 203-6). 

As employed in Germany, the proc- 
ess involved passing the synthesis 
gas (carbon monoxide and hydro- 
gen) over a cobalt catalyst, main- 
tained at a temperature of 350-400° 
F. either at atmospheric pressure or 
at about 150 psi. (10 atms.). The two 
Plants now being built in this country 
will use an iron catalyst, and will 
Operate at 550-650° F. and 250-500 
psi. pressure. 


The problem of removing heat 
evolved during the reaction was never 
entirely solved by the Germans. Am- 
erican engineers have adopted the 
“fluid solids” technique to the prob- 
lem to obtain satisfactory heat re- 
Moval. 

The “Selected Bibliography of 
Fischer-Tropsch Reports” is given be- 
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low, with availability, cost, size and 
brief abstract. Copies of any or all 
of them can be obtained from the 
Office of Technical Services, Dept. of 
Commerce, Washington 25, D. C. Or- 
ders should be accompanied by check 
or money order payable to the treas- 
urer of the United States, and should 
specify the reports desired by “PB” 
numbers. 


List of Fischer-Tropsch Reports 


PB-17 (C.J.0.8. investigation of 
Ruhr synthetic oil, etc.; mimeo- 
graphed, 10 cents; 9 pages) briefly 
describes work carried on at several 
German plants. Preparation and puri- 
fication of synthesis gas, catalyst 
ovens, catalysts, and several methods 
of coal hydrogenation are discussed. 


PB-38 (Visit of CIOS team to oil 
centers in Leuna, Lutzkendorf, Zeitz, 
Bohlen, Stressfurt, and factories in 
Russian-occupied territories; mimeo- 
graphed, 10 cents; 6 pages) reports 
on synthetic fuel production in above 
localities. Adoption of automatic con- 
trol and the use of a falling tempera- 
ture gradient contributed to an in- 
crease ‘in coal throughput at the 
Leuna hydrogenation plant, the re- 
port states. The chief research and 
development work at this plant was 
in connection with production of 
high aromatic content gasoline. 


PB-284 (Kaiser Wilhelm Institute 
for Coal Research; mimeographed, 25 
cents; 16 pages) reports on equip- 
ment and personnel of chemical lab- 
oratories and gives summary of re- 
search projects under investigation. 
Fischer-Tropsch synthesis was a ma- 
jor research project, the report states. 


PB-286 (Plant of Klocknerwerke, 
A.G., Castrop-Rauxel, Germany; 
mimeographed, 25 cents; 12 pages) 
describes this Fischer-Tropsch syn- 
thetic oil plant. 


PB-288 (Krupp Treibstoffe Werke, 
G.m.b.H., Wanne-LHickel-Fuels and lu- 
bricants; mimeographed, 10 cents; 8 
pages) describes a Fischer-Tropsch 
plant and a Krupp-Lurgi low tem- 
perature carbonization plant. The 
synthesis process is described in some 
detail. 


PB-289 (Wartime research on syn- 
thetic fuels—Kaiser Wilhelm Insti- 
tute for Coal Research; mimeo- 
graphed, 10 cents; 9 pages) is an- 
other report on the Kaiser Wilhelm 
Institute. Research on the Fischer- 
Tropsch synthesis the report states, 
has been directed along the line of 
iso-paraffin synthesis. Good yields 
have been obtained at 300 atm. and 
420-450 degrees C. over an alumina- 
thoria catalyst. Also reported are 
synthesis of aromatics and the use 


of zinc-oxide-alumina and iron cata- 
lysts. 


PB-294 (Fischer-Tropsch Unit, 
Leipzig Gas Works; mimeographed, 
10 cents; 9 pages) describes and il- 
lustrates a Fischer-Tropsch plant at 
the gas works of Leipzig installed 
for the purpose of enriching the town 
gas for the city and at the same time 
to yield much needed recoverable 
liquid and solid hydro-carbon prod- 
ucts. The plant was of usual design 
for operation at low pressure on co- 
balt catalyst. 


PB-367 (Fuels and _ lubricants; 
mimeographed, $1; 152 pages) gives 
details of coking, synthesis and al- 
cohol production at Fischer-Tropsch 
plant of the Steinkohlen-Bergwerk 
Rheinpreussen. Data and distribution 
of the following products are given: 
liquefied gas, stabilized benzine, Die- 
sel fuel, Kogasin, hard paraffin and 
Gatsch. 


PB-373 (The Fischer-Tropsch proc- 
ess; mimeographed 25 cents; 25 
pages) describes production at a 
Fischer-Tropsch plant at Harnes 
(Lille) France. This plant produced 
50-octane gasoline, Diesel fuel of very 
good quality, heavy wax and butane 
gas. 


PB-12613 (The German Fischer- 
Tropsch process; microfilm, 50 cents; 
photostat, $2; 16 pages) covers the 
Fischer-Tropsch method as reported 
by a member of the U. S. Govern- 
ment Technical Oil Mission. Water 
gas method and methane oxygen 
method of. producing hydrogen and 
carbon monoxide are discussed. 


PB-19484 (Report on the investiga- 
tion of fuels and lubricants; micro- 
film, 50 cents; photostat, $2; 26 
pages) describes the TTH (low-tem- 
perature hydrogenation) process for 
making gasoline, Diesel oil, paraffin 
wax, and lubricating oil from brown 
coal tar at the Brabag Works at 
Traglitz-Zeit. 


PB-22491 (Lecture and discussion 
on iron catalysts for the middle- 
pressure synthesis; microfilm, 50 
cents; photostat, $2; 27 pages) is a 
translation dealing with various as- 
pects of the catalyst. A short preface 
by Director Franz Fischer of the 
Kaiser Wilhelm Institute for Coal Re- 
search, giving the evolution and use 
of iron catalysts as compared with 
cobalt and nickel, is included. 


PB-22841 (The synthesis of hydro- 
carbons and chemicals from carbon 
monoxide and hydrogen; microfilm, 
$1.50; photostat, $9; 129 pages) is a 
Naval Technical Mission in Europe 
report describing the commercial ap- 
plication and development of the syn- 
thesis of hydrocarbons and chemicals 
from carbon monoxide and hydrogen. 


PB-23750 (Report on investigation 
by fuel and lubricants teams at the 
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Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
1. Anum-Metl Valve and Seat—guaranteed 

leakproof for one year; 
2. Bolted-in seat design—insures tight seal, 
easy servicing; 
3. Stainless steel bucket and trim. 
Compare these features with other traps! 

STRONG 80 Series Trap sizes 2” to 212”, pres- 
sures to 250 lbs., temperature to 500° F. (forged steel 
for higher pressures). 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 67 describes inverted, open bucket and 
other types of STRONG traps. Write today. 

*Trade Mark Reg. U.S. Pat. Off. 
STRONG, CARLISLE & HAMMOND COMPANY 

a 1392 West 3rd Street eile 

®&) mane Cleveland 13, Ohio 
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I.G. Farbenindustrie works at Lud- 
wigshafen and Oppau; microfilm, 
$1.50; photostat, $9; 133 pages) con- 
tains sections on the synthesis of gas, 
ammonia, methanol and higher alco- 
hols, on hydrogenation and related 
processes, lubricating oils and miscel- 
laneous chemical process, as well as 
the development of high pressure ves- 
sels. 


PB-23856 (I. G. Farbenindustrie, 
A. G., Ludwigshafen, fuels and lu- 
bricants; mimeographed, $4.50; 173 
pages) describes fuel and lubricant 
production at the I. G. Farbenindus- 
trie plant. The most important infor- 
mation obtained, according to the re- 
port, is data on the manufacture of 
aviation fuels by using the hydro- 
genation and dehydrogenation proc- 
esses. The report contains a brief 
general discussion of oils, greases, lu- 
bricants, and special products. 


PB-27316 (Inspection of hydroge- 
nation and Fischer-Tropsch plants in 
Western Germany; microfilm, $1; 
photostat, $2; 29 pages) contains 
general information on the two types 
of plants. Fourteen plants were vis- 
ited and a report on each covers lo- 
cation, description and status. 


PB-49196 (Aspects of the synthetic 
fatty acid and synthetic fat industries 
in Germany; microfilm, $3; photostat, 
$9; 130 pages) describes Fischer- 
Tropsch, fatty acid, synthetic fat, 
Oxo, and Mersol plants in Germany. 


PB-70264 (Ruhrchemie, A.G.—Four 
reports concerning the Fischer- 
Tropsch process; microfilm, $2.25; en- 
largement print, $14.50; 144 frames) 
is a microfilm reel consisting of four 
reports, and includes the following: 
Fischer-Tropsch plant, synthesis of 
hydrocarbons; explanation of the pro- 
cedure of production performed at 
the Fischer-Tropsch plant; Oxo-syn- 
thesis; and water gas alkacid plant. 
Diagrams and flow sheets are used 
to illustrate the reports. Part of the 
microfilm is in German. 


PB-77705 (Interrogation of Dr. 
Otto Roelen of Ruhrchemie, A.G.; 
microfilm, $2; photostat, $5; 67 
pages) gives a detailed account of 
the development and use of the 
Fischer-Tropsch process as revealed 
by Dr. Otto Roelen, foremost Ger- 
man authority on the subject. The 
report contains a review of the syn- 
thesis process, details on research de- 
velopments not yet practiced on a full 
scale, the development of catalysts, 
and Oxo-synthesis. 


PB-80330 (Gasification of coal; 
mimeographed, $1.50; 41 pages) pre- 
pared by three OTS investigators, de- 
scribes two gasification processes 
considered to be promising for the 
manufacture of synthesis gas for the 
Fischer-Tropsch process. The report 
contains detailed information and il- 
lustrations of the Thyssen-Galocsy 
process, the Lurgi high-pressure 
process and briefly reviews the Kop- 
pers carbonization-gasification proc- 
ess. 


(Note: Some of these reports, par- 
ticularly those with low PB num- 
bers, have been available for over 
two years. Check your files before 
ordering.—Editors) 
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Long ago, when valve making was in its infancy, all valves were 
pretty much alike. So no one worried about what kind of valves 
to buy. But because industrial flow control requirements were 
equally simple, almost everyone was fairly well satisfied. 


But not everyone! Because Powell, not content to “let well 
enough alone,”’ introduced the first regrinding globe valve in 
1865... and ever since then Powell has been producing ‘“‘firsts.”’ 


And so today, to satisfy the many diverse and complex flow 
150-pound Iron Body Bronze CONMtrol requirements of modern industry, Powell makes a 
Mounted ‘“‘Irenew” Globe Complete Line of valves—not only in Bronze, Iron, and Steel, 
Valve with regrindable, re- b 1 : h id f . : d 
newable ‘‘Powellium” nickel- ut also in the widest range of corrosion-resistant metals an 


bronze seat and disc. alloys ever used in making valves. 


As a result, there’s still no need to worry about what kind of 
valves to buy—merely consult Powell Engineering. 


The Wm. Powell Co., Cincinnati 22, Ohio 


, DISTRIBUTORS AND STOCKS IN ALL PRINCIPAL CITIES 





Class 600-pound Cast Steel 
0. S. & Y. Gate Valve. 


VISIT OUR i 
BOOTHS, Nos.1 &2 ~‘ 


wae 








at the 

International Petroleum Exposition 
Texas Building, Tulsa, Oklahoma 
May 15 to 22, 1948 





Large 125-pound Iron Body 
Bronze Mounted or All Iran 
O. S. & Y. Gate Valve. 200-pound Bronze Gate 
Valve with renewable 
‘‘Powellium’” nickel- 
bronze disc. 








Class 900-pound Cast Steel Class 150-pound Cast Steel Class 150-pound Cast Steel 
O.S. & Y. Globe Valve O. S. & Y. Gate Valve. Swing Check Valve. 
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Fischer-Tropsch Developments in Germany 


I“ FORMATION on Germany’s war- 
time developments in the Fischer- 
Tropsch synthesis and supplementary 
processes is contained in a group of 
20 selected reports available from the 
Office of Technical Services, Dept. of 
Commerce. 


The reports, listed in a “Selected 
Bibliography of Fischer-Tropsch Re- 
ports,” are some of the many writ- 
ten by teams of engineers and tech- 
nologists, including the Technical Oil 
Mission, who followed the advancing 
Allied armies into Germany and 
made on-the-spot investigations of 
plants and research institutions. 


Supplementary processes discussed 
include the Lurgi high pressure and 
Thyssen-Galocsy methods for’ manu- 
facturing Fischer-Tropsch synthesis 
gas from coal or coke. In addition, 
there are reports on the uses of by- 
products of the Fischer-Tropsch re- 
action. 


The Fischer-Tropsch process was 
first developed in Germany in 1923, 
anil was used extensively in that 
country during the past war to con- 
vert coal into liquid fuels, primarily 
Diesel oil. As operated by the Ger- 
mans, the process was unable to pro- 
duce motor gasoline of satisfactory 
quality. 


Improved in This Country 


Further improvements and develop- 
ments by American engineers have 
brought the process to the stage 
where it can now be used economi- 
cally in competition with natural 
crude and will yield gasoline of rela- 
tively high octane value (80 motor 
method). Two commercial plants are 
now being built in this country op- 
erating on natural gas and using 
American-improved versions of the 
Fischer-Tropsch process (PETROLEUM 
PROCESSING, Mar. 1948, pp. 203-6). 


As employed in Germany, the proc- 
ess involved passing the synthesis 
gas (carbon monoxide and hydro- 
gen) over a cobalt catalyst, main- 
tained at a temperature of 350-400° 
F. either at atmospheric pressure or 
at about 150 psi. (10 atms.). The two 
plants now being built in this country 
will use an iron catalyst, and will 
operate at 550-650° F. and 250-500 
psi. pressure. 

The problem of removing heat 
evolved during the reaction was never 
entirely solved by the Germans. Am- 
erican engineers have adopted the 
“fluid solids” technique to the prob- 
lem to obtain satisfactory heat re- 
moval. 

The “Selected Bibliography of 
Fischer-Tropsch Reports” is given be- 
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low, with availability, cost, size and 
brief abstract. Copies of any or all 
of them can be obtained from the 
Office of Technical Services, Dept. of 
Commerce, Washington 25, D. C. Or- 
ders should be accompanied by check 
or money order payable to the treas- 
urer of the United States, and should 
specify the reports desired by “PB” 
numbers. 


List of Fischer-Tropsch Reports 


PB-17 (C.JI.0.8. investigation of 
Ruhr synthetic oil, etc.; mimeo- 
graphed, 10 cents; 9 pages) briefly 
describes work carried on at several 
German plants. Preparation and puri- 
fication of synthesis gas, catalyst 
ovens, catalysts, and several methods 
of coal hydrogenation are discussed. 


PB-38 (Visit of CIOS team to oil 
centers in Leuna, Lutzkendorf, Zeitz, 
Bohlen, Stressfurt, and factories in 
Russian-occupied territories; mimeo- 
graphed, 10 cents; 6 pages) reports 
on synthetic fuel production in above 
localities. Adoption of automatic con- 
trol and the use of a falling tempera- 
ture gradient contributed to an in- 
crease -in coal throughput at the 
Leuna hydrogenation plant, the re- 
port states. The chief research and 
development work at this plant was 
in connection with production of 
high aromatic content gasoline. 


PB-284 (Kaiser Wilhelm Institute 
for Coal Research; mimeographed, 25 
cents; 16 pages) reports on equip- 
ment and personnel of chemical lab- 
oratories and gives summary of re- 
search projects under investigation. 
Fischer-Tropsch synthesis was a ma- 
jor research project, the report states. 


PB-286 (Plant of Klocknerwerke, 
A.G., Castrop-Rauxel, Germany; 
mimeographed, 25 cents; 12 pages) 
describes this Fischer-Tropsch syn- 
thetic oil plant. 


PB-288 (Krupp Treibstoffe Werke, 
G.m.b.H., Wanne-EHickel-Fuels and lu- 
bricants; mimeographed, 10 cents; 8 
pages) describes a Fischer-Tropsch 
plant and a Krupp-Lurgi low tem- 
perature carbonization plant. The 
synthesis process is described in some 
detail. 


PB-289 (Wartime research on syn- 
thetic fuels—Kaiser Wilhelm Insti- 
tute for Coal Research; mimeo- 
graphed, 10 cents; 9 pages) is an- 
other report on the Kaiser Wilhelm 
Institute. Research on the Fischer- 
Tropsch synthesis the report states, 
has been directed along the line of 
iso-paraffin synthesis. Good yields 
have been obtained at 300 atm. and 
420-450 degrees C. over an alumina- 
thoria catalyst. Also reported are 
synthesis of aromatics and the use 


of zinc-oxide-alumina and iron cata- 
lysts. 


PB-294 (Fischer-Tropsch Unit, 
Leipzig Gas Works; mimeographed, 
10 cents; 9 pages) describes and il- 
lustrates a Fischer-Tropsch plant at 
the gas works of Leipzig installed 
for the purpose of enriching the town 
gas for the city and at the same time 
to yield much needed recoverable 
liquid and solid hydro-carbon prod- 
ucts. The plant was of usual design 
for operation at low pressure on co- 
balt catalyst. 


PB-367 (Fuels and _ lubricants; 
mimeographed, $1; 152 pages) gives 
details of coking, synthesis and al- 
cohol production at Fischer-Tropsch 
plant of the Steinkohlen-Bergwerk 
Rheinpreussen. Data and distribution 
of the following products are given: 
liquefied gas, stabilized benzine, Die- 
sel fuel, Kogasin, hard paraffin and 
Gatsch. 


PB-373 (The Fischer-Tropsch proc- 
ess; mimeographed 25 cents; 25 
pages) describes production at a 
Fischer-Tropsch plant at Harnes 
(Lille) France. This plant produced 
50-octane gasoline, Diesel fuel of very 
good quality, heavy wax and butane 
gas. 


PB-12613 (The German Fischer- 
Tropsch process; microfilm, 50 cents; 
photostat, $2; 16 pages) covers the 
Fischer-Tropsch method as reported 
by a member of the U. S. Govern- 
ment Technical Oil Mission. Water 
gas method and methane oxygen 
method of. producing hydrogen and 
carbon monoxide are discussed. 


PB-19484 (Report on the investiga- 
tion of fuels and lubricants; micro- 
film, 50 cents; photostat, $2; 26 
pages) describes the TTH (low-tem- 
perature hydrogenation) process for 
making gasoline, Diesel oil, paraffin 
wax, and lubricating oil from brown 
coal tar at the Brabag Works at 
Traglitz-Zeit. 


PB-22491 (Lecture and discussion 
on iron catalysts for the middle- 
pressure synthesis; microfilm, 50 
cents; photostat, $2; 27 pages) is a 
translation dealing with various as- 
pects of the catalyst. A short preface 
by Director Franz Fischer of the 
Kaiser Wilhelm Institute for Coal Re- 
search, giving the evolution and use 
of iron catalysts as compared with 
cobalt and nickel, is included. 


PB-22841 (The synthesis of hydro- 
carbons and chemicals from carbon 
monoxide and hydrogen; microfilm, 
$1.50; photostat, $9; 129 pages) is a 
Naval Technical Mission in Europe 
report describing the commercial ap- 
plication and development of the syn- 
thesis of hydrocarbons and chemicals 
from carbon monoxide and hydrogen. 


PB-23750 (Report on investigation 
by fuel and lubricants teams at the 
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Look for these three STRONG low-maintenance fea- 
tures in the STRONG 80 Series Inverted Bucket Trap: 
1. Anum-Metl Valve and Seat—guaranteed 

leakproof for one year; 
2. Bolted-in seat design—insures tight seal, 
easy servicing; 
3. Stainless steel bucket and trim. 
Compare these features with other traps! 

STRONG 80 Series Trap sizes 2” to 242”, pres- 
sures to 250 Ibs., temperature to 500° F. (forged steel 
for higher pressures). 

Dual outlet simplifies piping, bottom inlet keeps 
trap cleaner. Years of trouble-free operation assured 
by super-STRONG construction. 

Catalog No. 67 describes inverted, open bucket and 
other types of STRONG traps. Write today. 

*Trade Mark Reg. U.S. Pat. Off. 
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I.G. Farbenindustrie works at Lud- 
wigshafen and Oppau; microfi!m, 
$1.50; photostat, $9; 133 pages) con- 
tains sections on the synthesis of ‘as, 
ammonia, methanol and higher aico- 
hols, on hydrogenation and related 
processes, lubricating oils and miscel- 
laneous chemical process, as wel! as 
the development of high pressure ves- 
sels. 


PB-23856 (J. G. Farbenindusirie, 
A. G., Ludwigshafen, fuels and lu- 
bricants; mimeographed, $4.50; 173 
pages) describes fuel and lubricant 
production at the I. G. Farbenindus- 
trie plant. The most important infor- 
mation obtained, according to the re- 
port, is data on the manufacture of 
aviation fuels by using the hydro- 
genation and dehydrogenation proc- 
esses. The report contains a brief 
general discussion of oils, greases, lu- 
bricants, and special products. 


PB-27316 (Inspection of hydroge- 
nation and Fischer-Tropsch plants in 
Western Germany; microfilm, $1; 
photostat, $2; 29 pages) contains 
general information on the two types 
of plants. Fourteen plants were vis- 
ited and a report on each covers lo- 
cation, description and status. 


PB-49196 (Aspects of the synthetic 
fatty acid and synthetic fat industries 
in Germany; microfilm, $3; photostat, 
$9; 130 pages) describes Fischer- 
Tropsch, fatty acid, synthetic fat, 
Oxo, and Mersol plants in Germany. 


PB-70264 (Ruhrchemie, A.G.—Four 
reports concerning the Fischer- 
Tropsch process; microfilm, $2.25; en- 
largement print, $14.50; 144 frames) 
is a microfilm reel consisting of four 
reports, and includes the following: 
Fischer-Tropsch plant, synthesis of 
hydrocarbons; explanation of the pro- 
cedure of production performed at 
the Fischer-Tropsch plant; Oxo-syn- 
thesis; and water gas alkacid plant. 
Diagrams and flow sheets are used 
to illustrate the reports. Part of the 
microfilm is in German. 


PB-77705 (Interrogation of Dr. 
Otto Roelen of Ruhrchemie, A.G.; 





microfilm, $2; photostat, $5; 67 
pages) gives a detailed account of 
the development and use of the 
Fischer-Tropsch process as revealed 
| by Dr. Otto Roelen, foremost Ger- 
| man authority on the subject. The 
| report contains a review of the syn- 
thesis process, details on research de- 
velopments not yet practiced on a full 
scale, the development of catalysts, 
and Oxo-synthesis. 


PB-80330 (Gasification of coal; 
mimeographed, $1.50; 41 pages) pre- 
pared by three OTS investigators, de- 
scribes two gasification processes 
considered to be promising for the 
manufacture of synthesis gas for the 
| Fischer-Tropsch process. The report 
| contains detailed information and il- 
lustrations of the Thyssen-Galocsy 
process, the Lurgi high-pressure 
process and briefly reviews the Kop- 
pers carbonization-gasification proc- 
ess. 


(Note: Some of these reports, par- 
ticularly those with low PB num- 
bers, have been available for over 
two years. Check your files before 
ordering.—Editors) 
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More than 150 Motor Gasoline and 100 Octane 


Aviation Gasoline Plants. 


Upwards of 85 Process Units for Solvent E ed 


Refining and Dewaxing of Lube Oils. ] day 
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More than 300 Chemical Units, including os 


complete plants for Ethylene, Butadiene, a ihe 


Styrene, Phenol. } img 


To petroleum refiners and chemical companies Lummus om 
offers an integrated service . . . engineering surveys of exist- 
ing facilities . . . economic studies . . . pilot plant develop- '| fro 
ment... engineering ... construction and initial operation of 
petroleum refinery and chemical plants. 
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gringo once in the yield and 
octane rating of the gasoline and 
in the yield of distillate fuels pro- 
duced from processing Pennsylvania 


] crude can be achieved through the 


7 conventional 


refining operations, 
highly desirable objectives under to- 
day’s conditions. 

In thermal reforming of straight- 
run naphtha fractions, pilot plant 
studies by Universal Oil Products Co. 
show the advantage of processing all 
of the naphtha available for gaso- 
line blending at intermediate and low 
conversion levels, rather than of pro- 
cessing only a part of the same naph- 
tha at high conversion level. 

Selection of the charging stock for 
the thermal reforming operation is 


} important. It is shown more advant- 


Soe  gepymce mene yo 





en es 











1 ageous to prefractionate the full 


range gasoline and reform only the 
heavy naphtha than to reform the full 
range gasoline. This has the effect of 
making more heater capacity avail- 
able for naphtha reforming. 

Where copper is left in the ther- 
mally cracked or reformed gasoline 
from copper sweetening, the use of a 
metal deactivator additive will im- 
prove the stability of the product in 
storage. 

In high conversion fluid catalytic 
cracking of a 40.4° API gravity 
Pennsylvania gas oil, an _ overall 
yield of 84.4% of 10-lb. RVP gaso- 
line, including polymer, was obtained, 
of 80.5 Motor or 89.5 Research octane 
number. Even higher Research octane 


Improving Yields of Gasoline, Distillates 
From Pennsylvania Grade Crude Oil 


values can be obtained by operating 
the fluid reactor at higher tempera- 
tures if necessary. 

The catalytic cracking operation in- 
creases the distillate fuel yields ob- 
tainable when thermal cracking is 
employed. By adding a small amount 
of kerosine or light gas oil, to reduce 
the pour point and to lower the 10% 
point to 440° F., the catalytically 
cracked Pennsylvania cycle stock 
will meet No. 2 distillate fuel speci- 
fications. The cycle stock is also 
acceptable diesel fuel. 

The accompanying article is the 
main portion of a report, ‘Process- 
ing Pennsylvania Crude”, prepared by 
Davis Read, of the commercial de- 
velopment department of Universal 
Oil Products Co. 


By DAVIS READ 


HE thermal reforming operation 

is widely used by Pennsylvania 
refiners for processing straight-run 
naphtha fractions either in a light oil 
coil operated in conjunction with a 
thermal cracking unit, or in a separ- 
ate reforming heater. While it is pos- 
sible to reform severely, if necessary, 
to increase octane rating, the attend- 
ant loss in gasoline yield is at times 
prohibitive. A careful study of the 
reforming operation often reveals 
that the overall liquid recovery can 
be increased without sacrifice in 
gasoline quality or, conversely, that 
overall gasoline quality can be im- 











proved without sacrifice in production 
by certain changes in methods of 
processing. Selection of the proper 
gasoline fraction to be reformed and 
the conversion level at which the re- 
forming operation is carried out are 
two important factors. 

Pilot plant data obtained in ther- 
mal reforming two Pennsylvania 
naphthas are given in Tables 1 and 
2. The gasoline yield octane data are 





TABLE I—UOP Thermal Reforming 
Pennsylvania Straight-Run Naphthas 
Properties of Charge Stocks 


24 M.M. 34 M.M. 
Octane Octane 


Stock Naphtha Naphtha 
Geass, *APE .c.ciccccessces GF 53.8 
Total sulfur, % as 0,06 0.04 
Mercaptan sulfur, % ....... 0.002 . 
Octane Numbers 

F-2 Motor Method ........ 24 34 

+1cc TEL/gal. ...... 36.4 45 
+2cc TEL/gal. a. Ce souk 
+3cc TEL/gal. ...... 49.5 54 
F-1 Research Method ..... 26.5 ‘itn 
+1cc TEL/gal, ...... 38 ees 
+2cc TEL/gal. ...... 45.5 er 
+3cc TEL/gal. ...... 51.5 eens 
Characterization Factor ..... 12.15 11.98 
100 ml. Distillation 

IBP cate elas 238 247 

5% 260 263 

LPC ererr ec TeRT Tr Ce rarer 270 268 

20 285 277 

30 292 285 

40 305 293 

50 319 304 

60 334 317 

70 349 330 

80 366 344 

ES A eee prt ae re 387 362 

a Se dco enwsseh aces awe 417 409 
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DEBUTANIZED GASOLINE YIELD VOL % OF NAPHTHA CHARGE 


Fig. 1 — Thermal reforming of Pennsylvania straight-run 
Motor Method octane number vs debutanized 


naphthas: 
gasoline yield 


PETROLEUM PROCESSING, April, 1948 





DEBUTANIZED GASOLINE YIELD VOL% OF NAPHTHA CHARGE 


Fig. 2—Thermal reforming 24 M.M. octane Pennsylvania 
straight-run naphtha: Research Method octane number vs 


debutanized gasoline yield 
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TABLE 2—UOP Thermal Reforming Pennsylvania Straight-Run Naphthas 


Charge Stock 
Test number 
Yields, % of Naphtha Charge 
Reformed Gasoline, Vol. % 
DOE, VER. DH ccwecscecccces 
Gas, Cu. Ft./Bbl. Charge 
Properties of Gasoline 
Gravity, °API ..... 
Total Sulfur, % ceebeawbeda is 
Mercaptan Sulfur %* 
Reid Vapor Pressure, Lbs. 
Octane Numbers 
F-2 Motor sia 
-+-3.0cc TEL/gal. 
F-1 Research ... 
ge Gee TEL/Gal. 


Composition, Lia. Vol. 
Cc, Fraction .... 


SEE sida dksnbbinenberscade tas uaseeniooass 


Butanes 


Pentanes & Heavier. PR ee ENTS a eee 


Total 


Properties of Residue 

Gravity, °API 

160 Ml. Distillation 
IBP,. °F. aa 


5% 


Composition of 
Gas, Mol. % 
Hydrogen 
Methane 
Ethylene ... 
Ethane Lek iDeeeearesodenade 
NE a Cad ewe a ne 
Propane 
Butylenes 
Butanes 
C,; Fraction 
Total 


*Before Sweetening. 


Yields and Properties of Products 
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TABLE 3—UOP Two-Coil Thermal 
Cracking Pennsylvania Gas Oil 
Properties of Charge Stock and Yields 


Properties of Charge Stock 
Gravity, °API 
Specific gravity @ GO? FB. ncccccee 
Sulfur, Wt. % 
ff ee, Sree 
Universal viscosity @ 100° F. Sec. 
Characterization factor 


IBP 
10% 
30 vee 
Yields, % of Cracking Unit Charge 
Ethane and lighter gases, cu.ft. /bbl. 
charge ..... - oa oon 
Propylene, liq. vol. “% 
Propane, liq. vol. % 
Butylenes, liq, vol. % 
Butanes, liq. vol. % 
400° F. EP Gasoline, Vol. 
Debutanized basis .............. 


ee ek Be WD bbe ceeesecaser 
Residuum 


100 ml, Distillation 
» “Me conewees 





presented on the basis of producing 
approximately 10-lb. RVP gasolines 
in Table 2, and the results are shown 
graphically in Figs. 1 and 2 on the 
basis of producing debutanized re- 
formed gasolines. It is apparent from 
these graphs that it is more advant- 
ageous, from the standpoint of over- 
all barrel octanes, to process all of 
the heavy naphtha which is available 
for gasoline blending at an inter- 
mediate or low conversion level, 
rather than to process only a part 
of the same naphtha at high con- 
version level. 

For example, from Fig. 1, 100 bbls. of 
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TABLE 4—UOP Two-Coil Thermal 
Cracking Pennsylvania Gas Oil 
Properties of Products 
Composition of Ethane and Lighter Gases, Mol. 


© 
Hydrogen 
Methane 
Ethylene 
Ethane 
Total 
10 Ib. RVP Gasoline ~emrnemnendl 
Gravity, °APIT ..ccccses 
Mercaptan sulfur, wt. “% 
Total sulfur, Wt. % 
Reid vapor pressure, Lbs. 
Octane Numbers 
F-2 Motor clear 
Ti .0cc TEL/gal. 
3.0cc TEL/gal. 
F-1 Research clear 
+1.0cc TEL/gal. 
3.0ec TEL/gal. 
100 ml. Distillation 


Residuum 
Gravity, - 
BS&W 
Seieaies vis. @ 
Furol vis. @ 122° F., Sec. 





25-octane naphtha can be reformed 
to yield 90 bbls. of 43-octane de- 
butanized gasoline, while if only 50 
bbls. of naphtha are reformed to an 
80% yield and blended with 50 bbls. 
of unreformed naphtha the resulting 
90 bbls. of blend will have an octane 
number of only approximately 36. 
The corresponding polymer plus but- 
ane yields will be practically the same 
in the two cases. 


The selection of charging stock for 
the reforming operation has consider- 
able bearing on the overall octane 
number picture. In most cases studied 
it has been shown that it is more ad- 
vantageous to prefractionate the 
full range gasoline and reform only 
the heavy naphtha than to reform the 
full range gasoline. While no data are 
given in this paper to confirm this on 
Pennsylvania stocks, it has _ been 
shown that prefractionation of a 
400° F. E. P. full range Mid-Con- 
tinent straight-run gasoline and re- 
forming of the 250-400° F. naphtha 
resulted in an increase of 2 to 5 points 
in Motor Method octane rating as 
compared with thermally reforming 
the full range gasoline to the same 
overall yield. 


Aside from gaining a better over- 
all yield octane relationship, how- 
ever, possibly an even greater ad- 
vantage resulting from the elimina- 
tion of light fractions from the re- 
forming charge is the increased heat- 
er capacity made available for addi- 
tional heavy naphtha reforming. 


UOP Thermal Cracking 


Data are given in Tables 3 and 4 
to show the results obtained by pilot 
plant two-coil thermal cracking a 
37.6° API gravity Pennsylvania gas 
oil. The yields obtained in this test 
are somewhat higher and the octane 
number is somewhat lower than 
would be expected in present commer- 
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hypersorption 


Summary of commercial operating results, process description and 
typical applications have been compiled in an 8-page brochure. 


your 
copy is 
available 


now 


Write for 
Bulletin 0-48-3 


FOSTER WHEELER CORPORATION 


165 BROADWAY, NEW YORK 6, NEW YORK 











HYPERSORPTION 

Now charging 76,900 SCFH of mixed 
gases, composed mainly of H2, CH,, 
and N, and but 5.7% Ethylene, this 
Hypersorption unit is recovering bet- 
ter than 96% of this Ethylene at a 
production rate of approximately 
8000 pounds per day. 


A summary of these operating results, 
description of the process and typical 
applications have been compiled in 
an 8 page brochure. Write for Bulle- 
tin 0-48-3. 








© CONDENSER SHELL OF 
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Cuts plant 
upkeep costs 


34-inch, 20% Nickel-Clad 
Steel was used by Stand- 
ard Oil Company of 
Louisiana as the shell for 
this condenser handling 
such chlorinated solvents 
as carbon tetrachloride, 
ethylene dichloride and 
steam. 





LUKENS NICKEL-CLAD STEEL 


withstands corrosive attacks 


Lukens Nickel-Clad Steel provides here, at 
lower cost, all the advantages of solid nickel 
—an interior surface of nickel highly resistant 
to corrosive action encountered in this re- 
finery service. Long life is thereby assured 
for this condenser, with low upkeep costs. 

The petroleum industry has used Lukens 
Clad Steels to resist corrosion and prevent 
product contamination by such corrosive 
agents as sour crudes, hydrogen sulfide, 
hydrochloric acid, phenol, furfural and cor- 
rosive cooling water. Petroleum applications 
include catalytic crackers, fractionating 
towers, tube sheets, condensers, surge tanks, 
heat exchangers, pressure vessels, tank cars 
and storage tanks. 


LUKENS 


Nickel-Clad Stainless-Clad 
Inconel-Clad Monel-Clad 


STEELS 


* 


Each Lukens Clad Steel— Nickel-Clad, 
Stainless-Clad, Inconel-Clad or Monel-Clad 
—is a precision product controlled from 
assembly to finish, consisting of a layer of 
the corrosion-resistant metal permanently 
bonded to a backing plate of ASME specifi- 
cation steel. The cladding may be any per- 
centage of the total plate thickness from 
5% to 50%. 

Lukens Clad Steels represent the most 
complete range available to industry. For 
additional information, write 
for Bulletins 338 and 255, =. 
Lukens Steel Company, 443 | An N 
Lukens Bldg., Coatesville,  . 
Pennsylvania. 









Visit our booth at the International Petroleum 
Exposition at Tulsa, Oklahoma, May 15-22. 





SOLID METAL ADVANTAGES WITH CLAD STEEL ECONOMY 





















tf KOCH KASKADE \ 
FRACTIONATING TRAY a 


























“Here’s the successor to / 
the standard bubble tray” in 


Wy dona 
os - & 





The Koch Kaskade Fractionating Tray has 











proved to be the best commercial device 
for vapor-liquid and liquid-liquid con- 
tacting. 


THE KOCH ENGINEERING -COMPANY 


CONSULTING AND CONTRACTING ENGINEERS 
335 WEST LEWIS STREET WICHITA, 2 KANSAS 
English Associates: Messrs, A. F. Craig & Co., LTD., Paisley, Scotland 
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TABLE 5—UOP Fluid Catalytic Crack- 
ing Pennsylvania Gas Oil Properties 
of Charge Stocks and Yields 


Properties of Charge Stock 


Geeta, TRE occc ccc csereceuten 40.4 
Specific gravity at 60° F. ...... 0.8232 
i Mee Gs ciswa recede semen 0.05 
Conradson carbon on 10% botts. 

cei ciscur ci coke iver ewer weues 0.02 
CORR SOUR, 9H ccc ccecscesceces +10 
Se SE, 78 6c et kssesawnees 180 
Universal viscosity @ 150° F. Sec. 38.1 
Characterization factor ......... 12.20 

100 ml. Distillation 

Pt; “ES tsdavtdencaseiewh ens 430 

Di ‘i<ieeiileceesd atesneweeenae 494 

DP iwc. anh auwd wok hakeoe Sew ee cee 536 

MD sstcdsdadancesantedaveaneeewa 563 

MD ekvatneawecscnec wae sabe weowe 591 

ee eee 

Yields, % of Cracking Unit Charge 

Ethane & Lighter hydrocarbons, 

om. 1. /UBE. Of GRAEHO ..cccces 183 
Propylene, Me. vol. DG .ccccsecee 8.7 
Preqeme,. Be. WOR. BH .cccccccecsc 2.4 
Butyiome, Me. Wohl. GW ccocscsces 9.6 
Butames, Me. VWOl. G .cccccccccce 8.2 
400° F. EP Gasoline, vol. % 

Debutanized basis ............ 68.6 

DO Em Tee WE. 6 cc ck cavcve 723 

Cycle stock, vol. % ........... 10.0 

Ce: Ss OE. Se iecesvevowneeces 6.0 
10 lb, RVP ‘‘poly’’ gasoline, vol. 

aac eral baeena a Sth aiecabee otek ialare ate aie 12.1 


c 
Total 10 lb. RVP gasoline, vol. % 84.4 





TABLE 6—UOP Fluid Catalytic Crack- 
ing Pennsylvania Gas Oil 
Properties of Products 


Composition of Ethane and Lighter Hydrocar- 
bons, mol. % 


ED 6.26 an. 50. cand Wa aaa ew ek aie 37 
DD vintetwsawisab be ann cena we 33 
EY er ita dy iste ae <eals Renee A welboe 12 
I re aera op as og fo Gees ca a ah war ate Solara 18 
J) ESS ee ee 
Debutanized 400° F. EP Gasoline 
|. er 59.0 
SUES OUREEE, WE. GG 6c ncccccesver 0.01 
Mercaptan sulfur, Wt. % ........ 0.001 
Reid vapor pressure, lbs. ........ 6 
Octane numbers 
Oe I I ak ns kaa dcee Oa ease 79.0 
eee SUESOR. ccvcccncecee 85.0 
F-1 Research clear ............ 87.5 
+3.0ce TEL /gal. ....cccccece 94.5 
100 ml. Distillation 
ae eee 
EE ee eee 
Sl ksde Here wh ede eas awake, ee 
Me)  keouy eee enw Mkebeetieaess eu ae 
My: eihidisialy ctl viele bee clas Shee ace a 286 
DU earch Ace eee h iW ney ee eons 382 
eS wo aire date irk e aac heals 408 
Cycle Stock 
ee a eee 35.0 
Universal vis. @ 100° F. Sec..... 36 
100 ml. Distillation 
ae SOO oe rrr 462 
a” coh ia%in lones Re qciaci tgecie asia dn a aek-ae ia ve ake 480 
EEE a nn eee 
70 ete one Te TET eee ee a 
90 NESTA DRAPE DE GEROGO SD OR eS aae.c Te 
ew aie id aba wears ica 


cial operation, since a 400° F. E. P. 
gasoline was produced in the pilot 
plant while the usual commercial 
practice at present is to undercut 
the gasoline to possibly 370° F. E. P. 
to increase octane rating to 67-68. 


Both the thermally cracked and 
reformed gasoline are low in sulfur 
and are readily sweetened by treat- 
ment with copper sweetening rea- 
gents. In this connection it might be 
mentioned that if copper is left in 
the gasoline, a product of improved 
Stability is obtained by the use of 
metal deactivators which chemically 
combine with the copper and possibly 
the iron present and minimize the oxi- 
dation of the gasoline in storage. 


A simple test to determine the con- 
centration of deactivator required is 
carried out by determining the induc- 
tion periods of samples of the same 
inhibited gasoline containing a nor- 
mal amount of inhibitor plus varying 
amounts of metal deactivator. A good 
starting point is to use about 0.0005% 
deactivator. In this way data can be 
obtained to plot a curve of induc- 
tion period vs. concentration of deac- 
tivator. The point at which the induc- 
tion period starts levelling off cor- 
responds to the concentration of deac- 
tivator which should be used. 


Fluid Catalytic Cracking 


Tables 5 and 6 contain recent data 
obtained in high conversion fluid 
catalytic craeking a 40.4° API grav- 
ity Pennsylvania gas oil. In this 
operation the reactor temperature 
was maintained at 900° F. and the 
fraction boiling above gasoline was 
recycled at a ratio of 2:1 on fresh 
feed. An overall yield of 84.4% of 10- 
lb. RVP gasoline, including polymer, 
was obtained. The octane ratings of 
the total gasoline, including polymer, 
would be 80.5 by the Motor method or 
89.5 by the Research method un- 
leaded. It should be mentioned that 
even higher Research method octane 
can be obtained by operating the 
fluid reactor at higher temperatures 
if necessary. 





TABLE 7—Comparative Results on Laboratory GM 3-71 
Diesel Engine Tests 


Wyoming 

Catalytic 
Cycle Stock 
Properties of Fuel Tested 


Gravity, API . cisesans 26.9 
Total sulfur, Wt. % ........ 1.19 
Cetane number ........... 33 
100 ml. Distillation 
SE Rains an dice alas Cees 340 
MN Si Ueab ae ck ce eae See 469 
reer ee 518 
oe ES re ee ae a 597 
i SDS ee 652 
Results of Tests 
Total deposits, grams ...... 14.76 
Visual rating*, Avg. ........ 7.5 
Top ring wear 
Gap, micro in,/hr. ...... 80 
Wt. loss mg./hr. ........ 2.2 
Lube Oil Inspection 
SS Se 0.63 
ON. Ge eeee ee 1.47 
Dilution, % rer tT TT 
Conradson carbon, % ...... 0.65 
*10—clear 
0—dirty 


Pennsylvania 


California Mid-Continent 


Catalytic St. Run St. Run 
Cycle Stock Gas Oil Gas Oil 
38.2 33.1 31,7 
0.07 1.28 0.66 
60 42 35 
395 385 394 
460 432 429 
510 511 514 
585 600 607 
630 678 646 
5.24 13.10 9.36 
7.6 7.3 7.8 
32 41 70 
0.7 1.3 2.3 
0.96 0.64 0.79 
1.49 1.28 1.24 
0.4 None 0.4 
0.78 0.61 0.95 





PETROLEUM PROCESSING, April, 1948 


The cycle oil produced from the 
40° API gravity 624° F. E. P. charge 
stock in this operation had an API 
gravity of 35.and a boiling range of 


460-630° F. This observation that 
there is little loss in API grav- 
ity and little change in boiling 


range when a Pennsylvania gas oil is 
catalytically cracked, even at high 
conversion level, is explained by the 
fact that Pennsylvania gas oil con- 
tains about 95% paraffin hydrocar- 
bons and, when it is cracked cat- 
alytically, the paraffin content of the 
cycle stock is still high. 

In the case of a Mid-Continent gas 
oil which contains perhaps 30% naph- 
thenes and aromatics, the cycle stock 
from catalytic cracking is much more 
refractory and contains a higher con- 
centration of aromatics which do not 
burn as well as paraffins in pot-type 
burners. For example, a 32° API 
gravity Mid-Continent gas oil crack- 
ed at 90% conversion and 2:1 re- 
cycle ratio would produce a 23.5° API 
cycle stock having a characterization 
factor of 10.9, which indicates a rath- 
er high aromatic-naphthene concen- 
tration. 

Although the charge stock to the 
thermal cracking operation, sum- 
marized in Tables 3 and 4, was slight- 
ly lower in gravity than that used in 
the catalytic cracking tests, it is of 
interest to compare the properties 
of the fuel oils produced in the two 
cases. The fuel oil from thermal 
cracking had an API gravity of 11.1 
and a Universal viscosity of 430 secs. 
at 100° F., as compared with the 35° 
API, 36 SSU @ 100° F. viscosity 
catalytic cycle stock. It is apparent, 
therefore, that in addition to increas- 
ing overall octane number the cataly- 
tic cracking operation increases the 
distillate fuel yields obtainable from 
a barrel of Pennsylvania crude over 
that obtainable when thermal crack- 
ing is employed. 

By the addition of a small amount 
of kerosene or light gas oil to re- 
duce the pour point from approxi- 
mately 20° F. to an acceptable value 
and to lower the 10% point to 440° 
F., the catalytically cracked Pennsyl- 
vania cycle stock will meet No. 2 
distillate fuel specifications, whereas 
the thermally cracked residuum, 
which is produced largely by poly- 
merization reactions at high pressure, 
can only be sold as No. 6 fuel. 

Recent laboratory diesel engine 
tests have been conducted on a light 
Pennsylvania catalytic cycle stock 
produced at approximately 50% con- 
version as shown in Table 7. The GM 
3-71 diesel engine was operated on 4 
different fuels at high output for 
comparison. Although the samples of 
fuel varied in gravity, sulfur content 
and cetane number to a marked de- 
gree, there is no appreciable differ- 
ence between the fuels as far as their 
effect on engine operation is con- 
cerned. It is apparent from the data 
that the Pennsylvania catalytic cycle 
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LOSS 





5000 B/D CRUDE 


44°APi PENN 7 UNIT 
CRUDE 















1750 





1650 LUBE STOCKS 







THERMAL 





THERMAL | _890 GAS 
E 


40 FUEL OIL 


F 





POLY 
UNIT 





189 BUTANES 








716 GASOLINE 


PRODUCTS 
FUEL GAS 1.1MMCF/D 


MM RM 

BO RvP CL +3. CL+ 

LT. S.R.GASO 400 |2 65 80.5 67 8) 
TH. REF.GASO 890 62 76.5 69 8 


4 
6TH. CRKD.GASO. 716 4 65 76 72 83 


POLYMER 94 2 82 86 965100 
BUTANES 189 60 95 100 105110 
f TOTAL 2269 10 675 800 745 665 


KEROSENE 500 





NO.6 
FUEL OIL 216 
LUBE STOCKS 1650 _— 


TOTAL LIQUIDS 4655 


Fig. 3—Present operations with thermal cracking and thermal reforming 
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5000 B/D 


44°API PENN 
CRUDE 





CRUDE 
UNIT 





OK OSEN 


1000 GAS Ol 















1750 


THERMAL 














890 so 


EF 









40 FUEL OIL 





Fr 





L 


POLY 1170 POLYMER 
UNIT 





189 TAN 









755 GASO. 


L 







ir-— 


PRODUCTS 


—PFUEL GAS O9MMCF/D 


MM RM 

BO RVP Ch +3 Ch +3 
LT SR.GASO 400 12 65 805 67 81 
TH. REF.GASO 890 4 62 765 69 83 


CAT. CRKDGASO. 755 55 79 85 875 945 
POLYMER 170 2 82 86 965 WO 
BUTANES 189 60 95 105 100 110 
TOTAL 2404 105 735 641 Bl2 915 


KEROSENE $00 


FUEL OIL 10 








> HVY. FUEL OIL 40 V- 





LUBE STOCKS 1650 


Fig. 4—Refinery operations with fluid catalytic cracking and thermal reforming 


stock is, in nearly all instances, as 
good as or better than any of the 
other three fuels tested under these 
conditions. 


Summary 


The preceding discussions may be 
summarized by referring to Figs. 3 
and 4. These flow diagrams compare 
the results obtainable by processing 
5000 b/d of Pennsylvania crude in 
both “present operations”, which in- 
clude thermal reforming and crack- 
ing, amd in a scheme in which the 
thermal cracking operation is re- 
placed by fluid catalytic cracking. 

As indicated in Fig. 3 the crude 
oil is fractionated to produce 400 b/d 
of light straight-run gasoline, 1250 
b/d of 24 octane naphtha, 500 b/d of 
kerosine, and 1000 b/d of gas 


oil cracking stock. The remaining 
topped crude is charged to a lube 
oil plant. It was assumed in this ex- 
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ample that the naphtha would be re- 
formed to 62 Motor method octane on 
a debutanized basis, and that the 
gases from reforming and cracking 
would be polymerized to a degree 
corresponding to the production of a 
total gasoline blend having 10-lb. 
RVP. The thermal cracking yields 
have been adjusted to conform with 
the present commercial practice of 
undercutting the gasoline endpoint 
to about 370° F. 

In Fig. 4 the crude distillation and 
reforming yields are the same as in 
“present operation” and the 1100 
b/d of gas oil plus lube plant slop 
is charged to the catalytic cracking 
unit. The yields used are the same 
as those listed in Table 5. In this 
scheme, however, it is possible to 
polymerize all of the available propy- 
lene and butylenes without encounter- 
ing a vapor pressure deficiency. These 
comparisons show that it is possible 





to increase the overall gasoline yield 
by 115 b/d, or by about 5%, and its 
leaded Motor method octane rating 
by 4.1 points when catalytic crack- 
ing is substituted for thermal crack- 
ing. In addition, the overall liquid 
recovery is increased slightly and 
110 b/d of light distillate fuel is 
produced at the expense of No. 6 
fuel production. 

It might be mentioned that, if it 
is desired to produce an overall gaso- 
line blend in the catalytic cracking 
scheme with the same Motor method 
octane rating as that obtained in the 
“present operation”, the reforming 
conversion could be decreased to a 
point corresponding to a reformed de- 
butanized gasoline yield of about 
85%. This would result in the produc- 
tion of about 2500 b/d of total gaso- 
line or an increase of about 200 b/d 
(8%) in gasoline production as com- 
pared with “present operations”. 
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_ | This new seating arrangement 


PUTS WEAR IN 
THE PROPER PLACE 


Newly-designed Jenkins gate valve uses hard, 
corrosion-resistant wrought Monel seat rings to 
assure tightness . . . at oil pressure up to 400 psi. 


_ 











JENKINS BROS. . . . well-known valve makers . . . have 
taken another big step ahead with their newly-designed 
270-U valve, shown at right. 


Look at its seating arrangement! 


The wedge is high-quality bronze—strong enough to 
last through many openings and closures, yet inexpen- 
sive and easy to replace. 


And for the seat rings—where the constant heavy wear 
comes—Jenkins Bros. use Monel*. Work hardened to 
190 Brinell (22 times harder than the wedge), the rings 
will hardly ever have to be replaced. And since they 
2. are made of wrought Monel, Jenkins is able to hold 
the price of this new valve in the moderate range. 


i ee od 
yu 





‘said 





In tests, these seat rings stood up under thousands of 
openings and closings... without a sign of wear. 


These Monel seats fight corrosion, too... another 
reason why Jenkins especially recommends their 270-U 
valve for severe conditions, such as those encountered 
in refineries, dye houses, and chemical, food, and rubber 
plants. Moreover, the Monel seats are galvanically neu- 
tral to the bronze wedge and body metal—even in salt 
or polluted water. 





Let INCO help you 
na What’s your metal problem? If it’s hardness, corrosion 
k- resistance, strength, heat resistance, or a combination of 
1id these, it will pay you to find out more about Monel and 
nd the other INco Nickel Alloys. 

1S ‘ 

6 With INco, solving metal problems is a privilege. 

it Write us, and we'll assign a member of our Technical 
30- Staff to consult with you and recommend the metal best Cross section of new Jenkins valve. Arrows indicate 
ng suited to meet your individual needs. *Reg. U.S. Pat. Of. wrought Monel seat rings expanded into valve body 
na which resist wear and corrosion. Tight-fitting bronze 
ne 


wedge is easily replaced, enabling valve to last in- 
ng EMBLEM OF SERVICE definitely. Available in V4" to 2” sizes to handle 


' 200 psi steam or 400 psi water, oil, or gas. 
e- ; 


: NICKEL ANNI, ALLOYS 


THE INTERNATIONAL NICKEL COMPANY, INC., 67 Wall Street, New York 5, N. Y. 
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until it is operating 


successfully 





By maintaining a permanent organization that 
is complete, thoroughly experienced and fully 
equipped to handle every phase of a process 
industry construction project, Badger can and 
does build quickly. 


Badger history offers many instances in 
support of that claim. 


But Badger does not sacrifice sound plan- 
ning and careful construction for speed. 


In its service as process and construction 


* 


engineers, Badger’s foremost considerations 
are end resulfs—as the customer sees them. 


If putting several extra weeks on the draft- 
ing boards can save months in perfecting the 
actual operation of the plant, Badger does not 
hesitate to schedule the project accordingly. 


With Badger, “completion time” ends, not 
when the physical construction is finished but 
when the plant is proved ready to go into 
operation at or above its specified capacity. 


ee BADGE R 4 sous co. series 10m 


BOSTON 14 NEW YORK ° 


SAN FRANCISCO ° 


LOS ANGELES ° LONDON 


Process Engineers and Constructors for the Chemical, Petroleum and Petro-Chemical Industries 





A SUBSIDIARY OF STONE & WEBSTER,INC. 
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CRANE-equipped throughout PL 
for performance ... for value | |, 


THIS OIL SEPARATOR DRUM SYSTEM, for ex- p 
ample, shows how Crane helps you assure good piping 

performance. In all valves, fittings, piping accessories, 
and pipe, the Crane line gives you complete selection 
of dependable equipment—in steel, iron, brass, or Hi 
alloys. In every item, Crane quality assures superior 
performance and low maintenance cost. 

TO OIL REFINERIES PARTICULARLY, because 
of their varied piping needs, the Crane line offers 
much. A complete source of supply, it makes easier 
work of specifying and ordering for new construction 
or maintenance. The uniform quality of Crane equip- 
ment means uniform efficiency throughout piping sys- 
tems. Undivided responsibility for the materials helps 
you get a better installation—on schedule. 






























Adequate stocks of your day-to-day needs are as 
handy as your telephone—at your local Crane Branch 
or Wholesaler. Save time—call your Crane Man first! 


CRANE CO., 836 S. Michigan Ave., Chicago 5, IIl. 
Branches and Wholesalers Serving All Industrial Areas 








Oil separator drum 
biprng—completely 
equipped by Crane. 


GLoBe 
VALVES 


» e- - 


SOURCE OF SUPPLY 
RESPONSIBILITY 
STANDARD OF QUALITY 


Banc beret wad 


























TED 
BRICA 
FACIPING 








FLANGE 
UNIONS 


(Right) STEEL VALVES FROM CRANE INCLUDE gates, globes, 
angles and checks... in all types and sizes... in all pressure- 
temperature classes. Typical of Crane Quality is the 
300-pound cast steel gate, No. 33X supplied with finest 
trim for oil or oil vapor services up to 1000 Deg. F. 
Your Crane Catalog gives complete specifications. 


EVERYTHING FROM... Re 


VALVES « FITTINGS 
PIPE «+ PLUMBING 
AND HEATING 








FOR EVERY PIPING SYSTEM 
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PLANT EQUIPMENT 


é | Internally Insulated Pressure Vessels, 
Piping, for High Temperature Service 


By P. E. DARLING, Chief Refinery Engineer 
Pan American Refining Corp., Texas City 


The application of internal insulation has made possible the satis- 
factory and economical construction of vessels and piping for a number of 
processes where the requirements of large lines and vessels for high tem- 
perature service make the use of suitable alloy steels uneconomic. Practical 
examples are given of the factors involved and the problems met in the 
use of internal insulation in vessels and piping on a Hydroforming and a 
Fluid catalytic cracking unit. The examples are credited by the author as 


representing the combined engineering contributions of many individuals in 
A different companies. 


Following is a condensed version of the paper under the same title 
as presented at the annual meeting of the Petroleum Section, American 
Society of Mechanical Engineers, Houston, Oct. 6-8. The sections in italics 
are briefed from the original paper. 


ly Hydroforming Units—Vessels order to achieve minimum vessel 
. requirements: Downflow reac- metal temperatures. 
tors, each 14 ft. 9 in. x 16 ft. Carbon steel was determined to 
6 im. Operating cycle alternates, be satisfactory for the vessels, which 
approximately every 6 hours on were designed in acordance with the 
process and regeneration. Charge API-ASME code for 650° F. maxi- 
is vaporized naphtha and recycled mum temperature on the basis of 
hydrocarbon gas containing a high X-ray and stress relief. This left the 
percent of hydrogen at roughly problem of developing an internal 
1050° F. and 315 psig. Vapors are insulation which would: (1) have ade- 
purged with hydrocarbon gas at quate insulating value at the various 
700° F. and 315 psig., then with temperature-pressure conditions to 
imert (oxygen free) flue gas at limit metal temperatures to 650° F. 
1000° F. and atmospheric pressure. yet prevent flue gas condensation on 
ms Regeneration is effected by re- the metal; (2) have strength to 
pressuring to 100 psig. and intro- take pellet catalyst bed expansion 
ducing a small amount of oxygen loads at elevated temperatures; (3) 
into 650° F. inert gas, thus gradu- be unaffected by sudden depressuring; 
ally burning off the carbon and (4) prevent by-passing of gases 
oxidizing the partially reduced cata- around the bed; (5) be sufficiently 
lyst with resulting exit temperature impervious or else pervious enough 
of 1050°F. to prevent pocketing of flue gas con- 
Reactors must be suitable for: densate against the shell during start- 
cyclic temperatures of 650 to 1050° ing up and shutting down operations 
F.; cyclic pressures of 0 to 315 and be unaffected by such conden- 
psig.; vapors containing consider- sate. 
able percentages of methane and These conditions were presumed 
hydrogen; flue gas containing sul- to be met by lining the vessel with 
phur compounds. 4% in. of insulating brick and pro- 


viding 1-5, ins. of external block in- 
HE combined factors of plate and sulation. Actually, within less than 
nozzle thickness and _ cyclic S top head temperatures be- 
temperature shock indicated im- came excessive due to joints opening 
mediately the necessity for either and commequent by-passing of vapors 
internal insulation or the use of behind the brick. 
an absurdly large number. of Replacement was made with 4 in. 
small diameter reactors. Costs then of plastic insulation against the 
showed two reactors to be the most dome metal followed by 2 in. of 





economical. The possibility of de- dense high temperature insulating 
e carburization due to the hydrogen block, another layer of plastic, and 
also favored internal insulation in the brick. Nine concentric rings of 
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12-gage, type 304, 18-8 chrome-nic- 
kel were provided as vapor stops and 
as anchors for 18-8 J-bolts. With 
3 in. square washers supplemented 
by 18-8 wire mesh, the J-bolts re- 
tained the brick. The 30 in. I. D. top 
manway and 24 in. vapor inlet on 
its side were protected with plastic, 
1%, in. of block, and sectional 18-8 
liners. 


After two years of service localized 
top temperatures in excess of 650° 
F. were experienced, caused by vapor 
by-passing due to cracking of the 
18-8 vapor stop welds and embrittle- 
ment apparently resulting from car- 
bide precipitation. Also, some upper 
shell temperatures increased to an 
undesirable point because of brick- 
joint opening and vapor by-passing. 
The former difficulties were corrected 
by patching and the latter by re- 
laying the obvious sections and seal- 
ing cracks with two coats of refrac- 
tory cement. 


About a year later, a sizable crack 
developed in a longitudinal welded 
seam in the top ring of one reactor. 
Both vessels were stripped and the 
weld overlays—permitted by the code 
when built—were chipped and ground 
smooth. All seams were magnafluxed 
and numerous cracks were chipped 
and rewelded. Repairs were within 
the code range not requiring stress 
relief. The linings’ were replaced as 
last described, but shortly thereafter 
high temperatures developed on one 
upper shell and a crack occurred in 
a top manway flange. 


Prior to this time, exchange of in- 
formation with others who were 
experiencing similar difficulties with 
various similar or modified liners 
had led to the conclusion that the 
problem was general and not easily 
solved. Study narrowed: the best ap- 
parent possibilities for the vessel 
proper to the application of a carbon 
steel or 18-8 chrome-nickel liner, 
which had been used elsewhere with 
considerable success, or the possible 
development of a suspended refrac- 
tory tile installation. The latter had 
been considered seriously for a num- 
ber of years. It appeared to offer 
greater ease of inspection and main- 
tenance and freedom from expansion 
troubles but presented the problems of 
fairly high thermal conductivity, 
elimination of vapor by-passing, and 
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Internal Insulation 





the ability to withstand rapid de- 
pressuring. 

As shown on Figure 1, all condi- 
tions were met by installing plastic 
insulation, 3% in. of block, and 3- 
in. of tile. Carbon steel vapor stops 
on 18 in. centers were provided 
throughout the shell and dome. Mee- 
hanite tile suspensions were used and 
for the dome these were screwed 
into couplings welded to the shell. 

Tile clearances were larger than 
usual in order to provide for thermal 
expansion plus depressuring vent 
openings. Magnafluxing and X-ray- 
ing at this time showed no new 
seam cracks. The top manway and 
side nozzles were protected by in- 
stalling a rigid liner positioned by 
buttons and then pumping into the 
annular space a plastic, quickset- 
ting, dense, insulating material 
which expands upon setting. 
The material and technique are 
described in more detail under “Hy- 
droforming Unit—Piping”’. 

These facilities have given trouble- 
free service for more than two years. 
It is no longer necessary to remove 
the external vessel insulation to main- 
tain safe temperatures, and the re- 
corded vessel wall temperature cycle 
has been reduced from a sharp 700° 
F. to a gradual 200° F. 


Hydroforming Units—Piping 


Requirements: Maximum blower 
casing and differential pressures 
in this installation were severely 
limited at time of construction, 
hence requirements of low static 
pressure and minimum pressure 
drop resulted in line sizes ranging 
from 6 to 24-in., with 20 and 24-in. 
predominating. Flue gas temper- 
ature ranges in typical sections 
were predicted to be 700—1100° 
F’., 70-900° F'., and 600-1050° F. 

With minor exceptions pressure 
range would normally be 90-100 
psig., but explosion protection of 
the flue gas generator by rupture 
discs necessitated consideration of 
sudden complete depressuring. Dew- 
points were uncertain because the 
mechanism of sulfur removal from 
the catalyst and consequent chem- 
ical composition of the sulfur com- 
pounds were not fully established. 


HE combination of line sizes, 

temperature shock, uncertain 
dewpoints, and sulphur compound 
composition made the use of alloy 
piping very questionable because of 
the severity of the temperature con- 
ditions, high cost, doubtful ability 
to select a suitable alloy, and manu- 
facture and fabrication problems. 
Therefore carbon steel piping with 
internal insulation was elected. A 
cartridge-type design was used, con- 
sisting of a 22-gage carbon steel outer 
jacket, a 1-in layer of packed lead 
slag wool, and a 22-gage 18-8 chrome. 
nickel liner with requisite expansion 
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Fig. 1—Cross-section of insulation for 
Hydroforming reactor 


allowance and presumably adequate 
pressure equalization provisions. 


Early in operations, complete sud- 
den depressuring damaged some of 
the internal liner, apparently due to 
inadequately contained gas release 
provisions. The liner was then pro- 
vided with 3/16 in. perforations on 
4 in. centers but this also proved 
insufficient when rupture disc op- 
eration again collapsed the liner. 


Two corrective steps were taken. 
The lead slag wool was replaced 
with a lower void content material, 
consisting of a diatomaceous earth 
and amosite B-1 bound with sodium 
silicate. The 18-8 chrome-nickel liner 
thickness was increased to 16 gage; 
1 in. x 4 in. circumferential rein- 
forcing bands on 6 in. centers were 
added; and 3/16 in. bleed holes were 
provided on 4 in. centers: 


This installation proved reasonably 
satisfactory; but after 5 years, 
maintenance in some sections became 
unduly high because of liner corrosion 
and deterioration of the insulation. 
The conditions were worst in cyclic- 
ally dead-end sections where con- 
densation apparently occurred in spite 
of circulation provision. 


All known or conceived solutions 
were reviewed, particularly in the 
light of alloy test sample data, use 
of carbon steel for liner repairs be- 
cause of shortage of alloys, and new 
developments in insulating materials. 
The failure of 18-8 chrome-nickel to 
stand up, the unattractive results of 
test coupons of other alloys, and the 
superior performance of the carbon 
steel liner used in repairs indicated 
that internal lining would be by far 
the least costly—provided a suitable 
insulating material could be found. 
Surveys, plus recent experience— 
both positive and negative—in con- 
nection with Fluid catalyst units 
showed that one promising insulation 
existed. 

This material, “Insulag,” appeared 
satisfactory from the standpoints of 


— 


thermal conductivity, mechanical 
strength, low permeability to atiain 
minimum gas absorption with con- 
sequent high elevated pressure insu- 
lating value and resistance to damage 
when depressured, suitable temper- 
ature expansion coefficient, tough. 
ness, the great advantage of expand- 
ing instead of contracting when set- 
ting, rapid setting, and ease of place- 
ment since it could be pumped into 
position while in a plastic state. The 
action of flue gas condensate on the 
material was unknown. Therefore, 
trial installations were made in the 
unit at points of severest conditions. 
Subsequent examination plus pipe 
metal temperature measurements 
showed very satisfactory results. 

The characteristics of low perme- 
ability, pumpability, and set expan- 
sion have permitted the use of a \4- 
in. carbon steel liner positioned by 
spacers with lap ring sliding expan- 
sion joints every 10 ft. The insulation 
is pumped into the annular space be- 
tween the liner and pipe wall and 
voids are eliminated by providing 
suitable pipe wall or liner vents dur- 
ing the filling process. Absorbed gas 
escapes through the expansion joints 
during depressuring and no other 
provisions have been found necessary. 

This type of installation is now 
standard and is applied to each sec- 
tion when major repairs to the 
former installation become necessary. 
No maintenance has been required 
thus far and service exceeds a year 
in several sections. 


Fluid Catalyst Unit—Vessels 


Requirements: A representative 
example of the regenerator, in 
which internal insulation is gen- 
erally employed, consists of a 
vessel 41 ft. I. D. by 73 ft. high 
and approximately 35 ft. between 
the tangent points. Operating pres- 
sure is normally 6 psig. at the top 
and about 11 psig. at the bottom. 
Temperature of the contents is 
approximately 1100° F. 


INCE the use of uninsulated car- 

bon steel was obviously precluded 
by temperature, even though corro- 
sion was not a factor, the choice 
narrowed to a suitable bare alloy 
or internally insulated low alloy or 
earbon steel. Bare alloy, although 
simple and desirable from the stand- 
point of low heat storage and con- 


.sequent quick access for off-stream 


internal inspection and_ servicing, 
had the off-setting factors of field 
welding problems, probable higher 
cost, extreme shortage of alloying 
elements, and the possibility of un- 
predictable localized combustion zones 
with excessive temperatures which 
would not be cushioned by insulation. 
Hence the use of carbon steel pro- 
tected by internal insulation was 
elected. 

The particularly important con- 
siderations for designing the lining 
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BACK UP FLOW METER ACCURACY 


with Accurately-made 
Orifice Plates sco J) ene 


, oo PRECISION TOLERANCES of Foxboro 
Orifice Plates may seem extreme, but results 














over the years have paid off in worthwhile sav- 














ings to users. These thin-plate, square-edge 
orifices are bored to an accuracy of 1/20th of 
1% of the orifice diameter...which means a 
measuring accuracy within 1/10 of 1% (0.001). 





The importance of the square leading edge saetieaee 
can be seen from the diagram at the right. If the —— | 
upstream edge of the orifice is dulled to a radius 








of as little as .005”, it's equivalent to an orifice 





bored .01” too large... resulting in an error in 





flow measurement of as much as 2% or more, 


Check these Advantages of 


depending on orifice size. 


Naturally, orifice plates made to close limits FOX BORO Orifice Plates 


of accuracy require careful storage and han- 


dling. They are and should be regarded as a * Precision bored, with square up- 
stream edge, for maximum accuracy 


* Supplied in metal best suited to 
specific service conditions - 


* Bored plates enclosed in individual 
envelopes for protection during ship- 
ment and storage 


* Easy to install between union flanges 


* Data always visible on projecting 
tabs 


* Low in cost 





very important part of the flow meter installation. 





Write, giving available details of your 
metering problem, for further details 
on Foxboro Orifice Plates. ( Foxboro also 
furnishes flow nozzles, Venturi tubes, 
and Pitot tubes, whenever requirements 
call for these alternative primary ele- 
ments. ) We'll gladly send bulletin which 
describes Foxboro Flow Meters as well. 
Address: The Foxboro Company, 40 
Neponset Ave., Foxboro, Mass., U.S. A. 











FOX. OXBORO ORIFICE PLATES 


REG. U. S. PAT. OFF. 
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Internal Insulation 





were thermal expansion, cumulative 
loading, the effect of infiltration of 
micro-catalyst particles on the ther- 
mal conductivity, prevention of cata- 
lyst flow behind the insulation with 
the resultant excessive metal tem- 
peratures and possible serious erosion, 
and resistance to catalyst erosion on 
the exposed surface. Other items 
were maximum speed of construction 
and minimum manpower require- 
ments consistent with satisfactory 
end results. 


The three practical possibilities were 
monolithic installations, the use of 
fire brick with or without supple- 
mentary backing insulation, and sus- 
pended tile with backing. From the 
standpoints of cost and manpower, 
the monolithic appeared most attrac- 
tive. It was recognized that regard- 
less of the method, a carefully planned 
and executed field installation and 
drying technique would be all-im- 
portant. While hydroforming unit 
experience at this time was limited, 
nevertheless it was an appreciable 
factor on certain of the designs. 


All methods were used in different 
designs and trouble was experienced 
in varying degrees. Generally speak- 
ing, the suspended tile type has been 
the most successful, particularly in 
the larger units, apparently be- 
cause it provided the best solution 
to the expansion and cumulative load- 
ing problems(1). 


A typical interlocking tile sus- 
pended wall installation used in the 
example vessel is shown on Figure 
2. The bottom and top head arrange- 
ments are similar and differ only in 
minor details. The dense high tem- 
perature block internal insulation 
was .laid up very compactly in two 
layers with all joints pointed with 
plastic. The refractory tile was 
pressed into place in a bed of plas- 
tic and. positioned to maintain care- 
fully calculated expansion openings. 
Carbon steel “‘vapor stops” were pro- 


FAILURE 











vided to arrest any tendency for flow 
of vapor and/or catalyst behind the 
tile. After more than three years ser- 
vice, the only maintenance has been 
the repacking of one nozzle opening 
where the design metal temperature 
of 735° F. was reached. 


The success of this particular in- 
stallation is attributed to sound 
fundamental design and unusually 
rigid inspection of the actual instal- 
lation work. Although it required a 
greater expenditure in manhours and 
money than the simplest alterna- 
tive, the judgment in selecting this 
type is considered well supported by 
the performance record. 


Fluid Catalyst Unit—Piping 


Requirements: One of the most 
difficult examples is the line which 
delivers some 40 tons per minute 
of aerated spent catalyst from a 
point approximately at grade to the 
bottom of the regenerator vessel 
located some 52 ft. above grade. 
Basic conditions to be met were: 
Temperature, 950° F. at entrance; 
1050° F. at exit; pressure, 11 psig.; 
corrosion, negligible. 

Additional major factors were 
necessity for streamlining the flow 
to minimize erosion by catalyst, a 
line diameter of approximately 72 
in., @ 90-degree turn to change 
direction from horizontal to vertic- 
al, and appreciable thrust loads 
and limited data on the flexibility 
of bends of thin wall pipe in large 
diameters, particularly under such 
conditions of temperature and load- 
ing. 


| bee OTHER sizes and/or types of 
units, designs have employed car- 
bon-moly pipe, refractory tile, or 
monolithic and brick insulation, both 
with and without liners. In this case 
the use of internally insulated carbon 
steel pipe appeared best because of 
fabrication and erection problems 


PLASTIC 
INSULATION-~ 


p—F° FILE 
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370P 
16°-30° 
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Fig. 2—Cross-section of wall insulation 
in Fluid catalyst regenerator 


pertinent to carbon-moly steel, the 
shortage of alloying elements for 
higher alloys, and the advantage of a 
replaceable liner in case of localized 
erosion since erosive conditions would 
be approached in order to keep the 
line diameter to a minimum. Be- 
cause the flow of the carbon-bearing 
catalyst would be effected by the in- 
troduction of carrier air, some com- 
bustion would take place in the line. 
Thus internal insulation would reduce 
any extreme differences in pipe wall 
metal temperatures that might re- 
sult from unanticipated peculiarities 
in the flow or combustion pattern. 
The original design is shown in 
Figure 3. Liner expansion was cared 
for by lap rings with the open ends 
on the downstream side to minimize 
catalyst intrusion. Angles located 
circumferentially provided rigidity. 
High temperature dense insulating 
block was placed in the annular space 
between the liner and pipe wall. 


In actual operation, excessive 
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LAP RINGS APPROX. ss 


Fig. 3—Original insulation method for spent catalyst pipe 


on Fluid unit 
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2% PUMPED INSULATION 





Ye VAPOR STOP 





EXPANSION JOINT 


Fig. 4—Modified insulation method for spent catalyst pipe 


on Fluid unit 
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Internal Insulation 





metal temperatures developed grad- 
ually and after about a year a leak 
occurred as indicated in Figure 32. 
The adjacent lap ring and liner were 
eroded severely, all insulation had 
disappeared in the immediate vicinity 
and some 75% was gone from the 
horizontal section of the line indicat- 
ing catalyst flow behind the liner. 


The improved design is shown in 
Figure 4. Because erosion of the lap 
rings was general, the liner was 
welded solidly into 12 ft 6 in. sections, 
the remaining lap rings were pro- 
tected by an upstream buffer strip, a 
vapor stop was provided in the center 
of each section, and the insulation 
was replaced with the pumpable type 


described under the hydroforming 
unit. 








Because the severest erosion oc- 
curred inexplicably on the inside of 
the bend, an aeration or “fluffing” 
line was installed to prevent possible 
catalyst pile-up and consequent ve- 
locity increase in the horizontal sec- 
tion and lower section of the bend. 
With the exception of minor correc- 
tions, such as increasing the lap ring 


: a 
° : width to assure lapping under all con- 
Vf. Ae ditions, the modified method has now 
| served quite satisfactorily for more 
DURA | ‘ | than 24% years. Erosion has been 
N slight and pipe metal temperatures 
Sturdy ALL STEEL \ | have remained in the normal range 
of 250-400°F. Results to date indi- 


Packing Pullers | cate that all corrective steps have 


contributed to a sound design. 
HERE is a time saving device for removing It is important to note that the 


old packing from stuffing boxes that will | original design proved satisfactory in 
improve your man-power efficiency: DURA | the vertical section of the line and in 

° numerous other places where condi- 
HOOKS are rugged, flexible hand-tools P 


Y a tions were less severe. In other 
that can be used in ‘“‘hard-to-get-at’’ places. {} words, a number of contributory fac- 
For best results use two hooks as shown . tors necessitated the considerable 


° ° - j modification in the initial arrange- 
~ — Order your requirements | nt fe Gi cae Gee 
o- ay eee , 


problem. 
DURA HOOKS - HANDY SETS 


Set No. Description Price 





Conclusions 





The use of internally insulated ves- 
Consists of 3 pairs of hooks, 72”, 11” & 15” sels and piping is a practical and eco- 


Set AA in length. For use in packing spaces 1/4” to 1/2” $10.00 nomical solution to the design of cer- 
incl. 


tain high temperature equipment. 

Consists of 4 pairs of hooks, 72”, 11”, 15” & Application requires a full knowledge 
Set BB 19” in length. For use in packing spaces Wa” 17.00 of the conditions which must be 
te "me, reckoned with and an _ extremel 
Consists of 5 pairs of hooks,. Tw, 1°, WF. ful - , — f pl 
Set CC 19” & 22” in length. For use in packing Spaces 25.00 careful engineering analysis o € 
V4" to 1” incl. | fundamental factors pertinent to a 

Consists of 6 pairs of hooks, 72”, 11”, 15”, given installation. Increased and di- 
Set DD 19”, 22” & 30” in length. For use in packing 37.00 versified experience plus a greater se- 


spaces 4" to all over | inch. lection of materials increases the pos- 
ABOVE PRICES U.S. ONLY ... ASK YOUR JOBBER OR ORDER sibilities in this field. However, let 
DIRECT FROM FACTORY us neither be carried away by the 

difficulties discussed above nor be un- 

The duly tempted—the optimum solution 
PERFEC to a given problem may or may not 


DURAMETALLIC SEAL ole} -5:10):F-Umtohns be the use of —— 
KALAMAZOO Ip) hel nice-a. 


| (1) “‘Advantages of Suspended Wall Linings 
| for Catalytic Cracking Regenerators,’’ 
(Suspended Wall Linings for Catalytic 
MANUFACTURERS OF METALLIC and SEMI-METALLIC PACKINGS Reieneuatess end TOC tee. te & © 
| Johanson, PETROLEUM PROCESSING, No- 
ROTARY MECHANICAL SEALS and PACKING TOOLS nee. ek os. A. 
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For What's New in Refining Equipment 


Visit the Tulsa Petroleum Exposition 


The latest in equipment the petro- 
leum industry uses, to the aggregate 
value of $50,000,000—much of it for 
refineries and natural gasoline and 
cycling plants. 

Technological advances in refining 
since 1940, shown in the educational 
exhibits in the Fiall of Science. 

Discussion of refining processes 
and methods, both in the U. 8S. and 
other countries. 


These are the special features that 
will attract refiners at the Interna- 
tional Petroleum Exposition in Tulsa, 
May 15-22. Total attendance of over 
200,000 is anticipated. 

Already the Exposition grounds 
are alive with activity, as exhibitors 
remodel or erect new  privately- 
owned buildings to display their 
equipment. A few pieces are already 
being put into place in the exhibit 
booths in the large buildings the Ex- 
position owns, and the work of set- 
ting up the displays will be on in 
full force in the few weeks remain- 
ing until the show opens. Many of 
the displays are quite intricate and 
the task of getting them properly 
into place takes the services of both 
the working crews on the ground and 
of technical men sent on by the man- 
ufacturers. 

Industrial firms which are exhib- 
itors or associates now number 1815. 
Approximately 200 more firms are 
on the waiting list for space, and 
applications for space are still com- 
ing in at IPE headquarters. 


First Congress Since 1925 


For the first time since 1925 a 
Congress will be held in connection 
with the Exposition, and some think 
it may lead to a World Petroleum 
Congress to be held with the 1950 
show. The last World Congress was 
in Paris in 1937. 

It was at first not intended to hold 
a Congress until 1950 but oil men 
from many countries, anxious to ex- 
change ideas and to learn what the 
U. S. petroleum industry is doing, 
have written IPE officials asking for 
an international Congress this year, 
so one was arranged. Alf G. Heggem, 
Orbit Valve Co., Tulsa, one of the 
original IPE directors, will be its 
chairman. Sessions of the Congress— 
all of the open forum type—are ten- 
tatively scheduled for the Tulsa Bldg., 
May 18-21. Some 1000 visitors from 
other countries are expected, more 
than 600 already having made defi- 
nite reservations. Governor Beauford 
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Jester of Texas has been invited to 
open the first session and Sefior An- 
tonio J. Bermudez, director-general 
of Petroleos Mexicanos, is scheduled 
for an address. 

No credentials will be required to 
attend sessions of the Congress. Pa- 
pers prepared by all comers will be 
heard and published if the authors 
desire. Interpreters will be on hand 
to aid those not familiar with our 
language. The tentative program 
calls for an opening forum May 18 
on international ‘personnel and pub- 
lic relations of the petroleum indus- 
try; discussion of practical applica- 
tion of postwar processes and tech- 
niques May 20; consideration of fu- 
ture industry developments May 21. 

Activity has been teeming on the 
physical plant of the International 
Petroleum Exposition for many 
weeks. Three acres have been added 
to the grounds since the 1940 show 
and leasing of additional space may 
yet prove necessary. Over $100,000 
has been spent in doubling the cafe- 
teria, building a four-room hospital 
and a Nomads building, laying a 
mile of new paving, and redecorating 
buildings. 

The Scientific and Technical Com- 
mittee under Dr. B. B. Weatherby, 
Tulsa, Amerada Petroleum Co. vice- 


Alf G. Heggem, Tulsa, Orbit Valve Co. 

one of the first directors of the Inter- 

national Petroleum Exposition, has been 

appointed chairman of the IPE Con- 

gress, the first to be held for many 
years 


president, again will be in charge of 
the Hall of Science. Here, by means 
of exhibits, movies, charts and mod- 
els, the story of petroleum from ex- 
ploration through refining and mar- 
keting will be shown. Of particular 
value to refiners will be the descrip- 
tions of the technological advances 
since 1940 which have resulted in new 
refining processes and radical changes 
in the established methods. Various 
industry subcommittees are selecting 
and arranging the displays in their 
respective fields. 


200 Exhibits for Refinery Men 


Scattered over the grounds, in the 
other four IPE-owned buildings and 
in private buildings, will be at least 
200 exhibits of interest to natural 
gasoline manufacturers, refiners and 
the marketing branch of the industry. 
These include compressors, pumps, 
valves, instruments, laboratory equip- 
ment, chemicals, motorized equipment 
and motors, packing, insulation, pipe, 
tools and just about every thing used 
in the modern natural gasoline plant 
and refinery except full-scale process 
equipment. Some of the latter will 
be shown by means of models, dia- 
grams and other visual methods. 


The IPE’s housing bureau is busy 
recruiting rooms for the visitors, ex- 
pected temporarily to double Tulsa’s 
population. Technical organizations 
here are planning to assist visiting 
members, particularly visiting tech- 
nologists from other countries. 


Housing assignments will be made 
only by the IPE bureau, whether for 
a hotel room for a single night or 
for a private residence or apartment 
for the duration of the show. Tulsa 
residents have been asked to list 
4500 sleeping roms for visitors, over 
1500 hotel rooms have been secured, 
and some visitors will be accommo- 
dated in nearby towns. Bus, airline 
and railroad officials have made spe- 
cial transportation arrangements. 


Included among the visitors will be 
many groups of the personnel of oll 
companies operating producing prop- 
erties, refineries or gasoline plants 
in this territory, who come in for 
one- or two-day tours of the Expo- 
sition. Official groups from France, 
England, Canada, Holland, Mexico, 
South America and other parts of the 
world have accepted IPE President 
W. G. Skelly’s invitation to attend 
the Exposition and Congress. 


The present International Petro- 
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LONG SHOT OF 


This pipeline terminal is a sure thing when con- 
servation of petroleum vapors is considered. 
Manifold lines connect three Expansion Roof 
tanks to the twenty-two cone roof tanks to give 
this terminal extra capacity to take care of the 
expansion of vapors due to rises in temperature 
or the displacement of vapors due to pumping in 
operations. 

The manifold lines and tanks form a closed 
system, which holds the vapors under normal 
terminal operation . . . the daytime expansion of 
vapors being offset by pumping out and the night 
filling being offset by shrinking due to lower tem- 
peratures. Vapor pressures alone cause the Expan- 
sion Roofs to rise or descend. 

Venting to the atmosphere and the intake of 
moisture-laden air are prevented . . . all standing 
losses and most filling losses are eliminated. 


PHILADELPHIA CHICAGO 


CATASAUQUA, PA. 


A SURE THING 


For the details on a sure thing for your petro- 
leum storage facilities, write for the latest bulletin 
on the Expansion Roof. 


FABRICATED PLATE DIVISION 


GRAVER TANK & MFG. CO. INC. 


East Chicago, Indiana 





Sheicve offers a AONE service to the ealeataiia cous 

including Expansion Roof Tanks, Floating Roof Tanks and : 
_pressure vessels. In addition, Graver is prepored to furnish 
specialized steel plate work such as fractionating columns : 
and class one vessels as well as stainless and alloy fabri- 
cation; water conditioning equipment of all types; and __ 
through the Graver Construction Co., is prepared to handle 
all ve of pee and chemical construction work. — 


IRIE: AR 


HOUSTON « 
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International Petroleum Exposition 





leum Exposition had very modest be- 
ginnings, although it was not the 
first oil exposition to be held in this 
country. The first show was held in 
Denver in 1920, old timers say. The 
first Exposition and Congress in 
Tulsa was held in 1923, mostly in a 
tent pitched back of Tulsa’s conven- 
tion hall with some exhibits being ac- 
commodated in nearby streets. Spark- 
plugs of that first show were Arch 
Leonard, Devonian Oil Co.; Alf G. 
Heggem; Frank J. Hinderliter, then 
of Hinderliter Tool Co., and D. D. 
Wertzburger, Wertzburger Steel Der- 
rick Co., all of Tulsa, according to 
W. A. Schlueter, Refinery Supply Co., 
likewise one of the group. In those 
days, too, there usually was a car- 
nival or sideshow somewhere in the 
offing. 

Various technical societies and in- 
dustry associations lent their aid by 
holding meetings in Tulsa during the 
early Expositions. At present, by 
agreement, no oil industry associa- 
tions now hold meetings which con- 
flict with the IPE. Organizations or 
their progenitors which took part in 
these early meetings include; Ameri- 
can Institute of Mining & Metallurgi- 
cal Engineers, American Society of 
Mechanical Engineers, American Pe- 
troleum Institute, American Chemical 
Society, American Assn. of Petroleum 
Geologists, Independent Petroleum 
Assn. of America, American Institute 
of Electrical Engineers, American So- 
ciety of Civil Engineers, Natural Gas- 
oline Assn. of America, Western Pe- 
troleum Refiners Assn., American So- 
ciety for Testing Materials and 
others. 


Refining Important from Beginning 


From the very beginning refining 
was an important part of the Expo- 
sition. Sinclair Refining built a min- 
iature refinery model especially for 
the 1923 show, which had 27 exhibi- 
tors. The then equivalent of today’s 
Hall of Science featured ‘‘a com- 
pletely equipped laboratory in which 
chemists and other technical men 
worked throughout the week making 
tests of petroleum and its deriva- 
tives.” Delegates from Roumania, 
Guatemala, Peru, China, Italy, 
France, Canada, Japan and Ecuador 
were present; Venezuela had a booth 
depicting its oil possibilities. 

The IPE moved out to the edge of 
town on land loaned by Prairie Oil 
& Gas Co. for the 1924 show, which 
had 86 exhibitors, of which about 30 
were manufacturers of _ refinery 
equipment, and paid attendance of 
27,424. A featured exhibit was a 
model of a natural gasoline plant 
shown by the Assn. of Natural Gaso- 
line Manufacturers (now NGAA). 

In 1927 the Exposition moved to 
its present location. A special build- 
ing was built to house the scientific 
and technical exhibits which have 
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featured every show since. That was 
the year the show opened with unex- 
pectedly “oily” denouement. A rep- 
lica of the Drake well had been built 
and a tank of oil hitched to a 180 
psi. steam line was hidden within the 
structure. An _ electrically-operated 
valve was installed to permit oil to 
gush out the top at the proper mo- 
ment. President Calvin Coolidge was 
to open the show from Washington 
by pushing a button. 


When “Cal” applied the electricity 
the valve opened as intended and oil 
duly spouted. But, so great was the 
force of the stream, the top boards 
of the rig were blown off and many 
spectators received a free bath of 
Pennsylvania crude, which had been 
shipped in for the event. This was the 
first show without a “Congress.” 


Refining continued as an important 
part of the 1929 Exposition. The 
Standard Oil Co. (Ind.) demonstrated 
a working refinery model, made 
largely from glass, and an electric 
pump station was on exhibit in the 
Scientific & Technical building. There 
were 78 exhibits of special interest 
to refiners, natural gasoline manu- 
facturers and marketing departments. 

Despite the “crash” of 1929, 112,000 
people paid to see the 1930 show, at 
which $13,000,000 worth of equipment 
was on display by 312 exhibitors. 


A kickback from the depression 
days which followed resulted in a de- 
cision to hold the Exposition every 
two years instead of continuing it as 
an annual affair. Nevertheless, the 
next show was delayed for four years 
and by then W. G. Skelly, of Skelly 
Oil Co., was Exposition president, 
which important office he has held 
continuously. Paid attendance in 1934 
was 121,398 and there were 326 ex- 
hibitors. Long since the people of 
Tulsa had had to open their homes 
to accommodate the Exposition vis- 
itors. 

The 1936 show had 180,000 sq. ft. 
of exhibit space—all taken before the 
show opened—with 80,000 ft. under 
roof in five buildings. 


1938 IPE the Largest 


The 1938 show broke all records in 
attendance, with 226,427 paid ad- 
missions and 576 exhibitors. A full- 
time housing bureau was maintained 
for the first time to assign accommo- 
dations. The present “Hall of Science” 
had just been completed, dedicated 
to educational exhibits. 

The 1940 Exposition was the last 
held until the present show. Attend- 
ance was down because of rainy 
weather to 194,491, and there were 
628 exhibitors, displaying $15,000,000 
worth of equipment. 








PLANNING REFINING EXHIBITS FOR HALL OF SCIENCE 





Refining exhibits in the Hall of Science will be chosen and obtained by 

a refining subcommittee appointed by Dr. B. B. Weatherby, Tulsa, Amerada 

Petroleum Corp. and chairman of the Scientific & Technical Committee. Per- 

sonnel pictured are, left to right (standing): George Roberts, Jr., Stanolind 

Oil & Gas Co.; K. K. Kimball, Power Oil Co.; Dr. Weatherby: D. G. Morgan, 

Mid-Continent Petroleum Corp. and subcommittee chairman, and C. C. Ward. 
U. S. Bureau of Mines 


Seqgted are: W. L. Nelson, University of Tulsa; W. A. Schlueter, Refinery 

Supply Co.; G. R. Kinter, Tide Water Assoc. Oil Co.; E. M. Reynolds, The 

Texas Co.; J. C. Day, Western Petroleum Refiners Assn.; L. L. Huxtable, 
Ethyl Corp., and H. M. Smith, Bureau of Mines 
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eTer i+) med alelelileys 
Talallelicelas 


Oil Soluble Colors 


Lubricating Oil 
Additives 


Fuel Oil Additives 


Metal-Working 
Lubricants 


Corrosion Inhibitors 







DU PONT ADDITIVES. .. add the QUALITIES 









you want to your Fuels and Lubricants 


This partial list of Du Pont fuel and lube oil additives is indicative of the results of 
a continuing program to produce new and better additives. Each has been 
produced to meet a specific need . . . to add to or enhance the desirable proper- 
ties of petroleum derivatives, or to arrest or inhibit deterioration caused by 
oxidation, polymerization, or metal entrainment. Write for complete information. 


NAME 


DESCRIPTION 


USE 





**Fluoroleum"’ 
Green Paste 


Oil-soluble dye in paste form. 


With ‘‘Fluoroleum'' Red Paste for imparting de- 
sirable green fiuvorescence to oils of unsatis- 
factory appearance. 





**Fluoroleum"’ 
Red Paste 


Oil-soluble dye in paste form. 


With ‘'Fluoroleum'’ Green Paste for imparting 
desirable green fluorescence to oils of unsatis- 
factory appearance. 





Du Pont Gasoline 
Antioxidant No. 5 


A solution of normal butyl- 
para-aminophenol in alcohols. 


For reducing the formation of gum and improv- 
ing the stability of leaded gasolines. 





Du Pont Gasoline 
Antioxidant No. 6 


A solution of isobutyl-para- 
aminophenol in alcohols. 


For reducing the formation of gum and improv- 
ing the stability of leaded gasolines. 





Du Pont Gasoline Colors 


Du Pont Oil Orange 
Du Pont Oil Red 

Du Pont Oil Yellow N 
Du Pont Oil Blue 


For color identification of gasolines. 





Du Pont Metal 
Deactivator 


An 80% solution of N:N’- 
disalicylidene-1:2 diamino- 
propane in xylene. 


For improving the storage stability of petroleum 
distillates containing dissolved copper. 





Du Pont Rust 
Preventive No. 1 


A viscous, reddish-brown clear 
liquid, readily soluble in mineral 
oil at room temperatures. 


At concentrations of 2-5% by volume in petro- 
leum bases for imparting non-staining rust pre- 
venting properties. 





**Ortholeum'’ 153 


Fluorescent green liquid. 


At concentrations up to 1% in motor oils and 
other lubricants to improve wear characteristics 
under conditions of boundary lubrication. 





““Ortholeum’’ 202 


A sulfurized terpene contain- 
ing approximately 34% sulfur 
of controlled activity. 


As a sulfur carrier where moderate sulfur activity 
is desired. 





Du Pont Phenyl- 
alpha-naphthylamine 


Crystalline solid. 


Oxidation inhibitor for various products. 





Du Pont Pheny!- 
beta-naphthylamine 


Powder. 


Oxidation inhibitor for various products. 





Du Pont Tributyl 
Phosphite 


Water-white liquid. 


At a concentration of about 0.5% in oils as a 
mild antioxidant and as a wear reducing agent. 





Du Pont Tetraethy! Lead 
Compound—Motor Mix 


Yellow liquid antiknock com- 
pound the principal component 
of which is tetraethy! lead. 


In concentrations up to 3.0 cc./gallon as an anti- 
knock agent for motor gasolines. 





Du Pont Tetraethy! 
Lead Compound— 
Aviation Mix 


A blue liquid antiknock com- 
pound the principal component 
of which is tetraethy! lead. 


In concentrations up to 4.5 cc./gallon as an anti- 
knock agent for aviation gasolines. 





Du Pont Fuel Oil 
Stabilizer No. 1 


A blend comprising an anti- 
oxidant and metal deactivators 
in isopropanol. 


Added to cracked furnace and diesel oils in 
concentrations of 0.001 to 0.01% by weight to 
improve storage stability. 


REG. U.S. pAT.OFF. 


BETTER THINGS FOR BETTER LIVING 
-»>» THROUGH CHEMISTRY 
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How to Repair Leaks by Arc Welding 
When Fluid Crackers Are in Operation 


By ROBERT H. DARLING, Assistant Area Engineer 


HE use of are welding in re- 
pairing leaks in operating petro- 
leum refining equipment is a difficult 
task at best, and on many types of 
units is never attempted. Progress 
has been made to this end, however 
and, within the past year, by com- 
bining suggestions of welders, pipe- 
fitters, operators, and engineers alike, 
some degree of perfection has been 
attained in the repair of certain types 
of leaks on fluid catalytic cracking 
units. 
Although the techniques discussed 
here are the simplest type of welding, 


consideration must be given to the - 


fact that these welds are made in 
the face of hot, leaking catalyst 
sometimes at temperatures up to 
1000° F. and on equipment often 
containing lethal concentrations of 
carbon monoxide. Thus it can readily 
be seen that the job can be an 
arduous task that taxes the faculties 
of the most skillful welder. 


The real secret of the success of 
the methods discussed herein is in 
the venting or diversion of the hot 
catalyst or gases away from the 
welder. This is accomplished by 
whichever of the following is applic- 
able; 1) by pulling a vacuum on the 
vent, 2) by smothering the leak 
with compressed air or steam, or 3) 
simply venting the leak to the atmos- 
phere. 

On numerous occasions during the 
past year we have been confronted 
with the failure of seam welds in 
vessel walls and large pipe lines, 
the latter ranging from 24 in. to 
7 ft. in diameter. 

When catalyst begins to leak 
through these welds, due to its erosive 
quality, it is but a short time until 
the size of the leak increases many 
times. Immediate action is necessary 
to keep such leaks from gaining so 
much headway that they would be 
impossible to repair. 

Fig. 1 shows a simple yet effective 
scheme for patching such leaks. A 
piece of seamless steel tubing of size 
and length to fit the occasion is split 
in half and a steel collar and vent 
installed as shown. This assembly is 
placed astraddle the cracked weld 
and welded to the vessel or line. 

In this method the old weld is dis- 
turbed an absolute minimum since all 
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The Texas Co., Port Arthur, Texas 





This article was a paper by 
the author, entitled “The Use 
of Arc Welding in the Mainte- 
nance and Repair of Fluid Cat- 
alytic Cracking Units While in 
Operation,’ and submitted to 
the James F. Lincoln Arc Weld- 
ing Foundation in its recent 
$200,000 Desig n-For-Progress 
Award Program for advances 
and improvements made by the 
_ application of arc welding in 
design, fabrication, construc- 
tion, and maintenance. 











of the new welding, with the excep- 
tions of the plugs at the two ends, 
is between the parent metal of the 
vessel or line and the seamless steel 
tubing that covers the defective weld. 
This method has been applied to 
welds on flat and round surfaces 






alike, as well as on the corner of 
square or rectangular chambers. 

A second type of leak that often 
occurs is that of the junction between 
a small connection and a large vessel 
or line. The catalyst tends to erode 
the metal away at the point of entry, 
which after a time causes a serious 
and difficult leak to handle. To repair 
this leak a bull plug is split in half 
as shown and used to encase the 
entire leaking connection, as shown 
in Fig. 2. 

Here again a steel collar is welded 
to the bull plug before it is placed 
over the leak and is used to vent 
the hot catalyst away from the 
welder. This same technique is used 
to repair leaks that sometimes occur 
in the wall of the connection. 

A third type of leak often experi- 


Vent (Remove when Welding Complete) 


Forged Steel Gate Valve 
Steel Collar (Size to Suit) 
















Section A-A 


Defective Weld 


Continuous Welds 


Seamless Steel Tubing 
(Size to suit occasion) 
split in half and long enough to 
completely cover defective portion of weld 


Continuous Weld 


Plug ends with half-round bar 


Shell of vessel or line 


Cut “% of Steel Tubing out 


for corner ae 
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Typical Section 
Through Corner Weld 


Fig. 1—Detail of method used to repair crack in buttwelded seam in vessel or line 
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FATIGUE TESTS 


OF 
WELDING ELBOWS 
AND COMPARABLE 
DOUBLE-MITRE BENDS 


BY A. RC. MARKL, CHIEF RESEARCH ENGINEER 
TUBE TURNS, INC. ~ LOUISVILLE 1, KENTUCKY 





A RESEARCH PAPER REPRINTED 
rROM 
TRANSACTIONS 
oF THR 
AMERICAN SOCIETY OF 
MECHANICAL ENGINEERS 


VOLUME + NUMBER § 











GET THIS BOOK 


Fatigue Tests of Welding Elbows and Com- 
parable Double-Mitre Bends: This research 
paper gives the authoritative pro-and-con. 
Analyzes effects of bending in the plane and 
transverse to the plane of 
curvature, and bending 
with and without internal 
pressure. Mail the coupon. 


TUBE-TURN : 





Tuse-Turn—T.M. 
Reg. U.S. Pat. Of. 


WELDING FITTINGS AND FLANGES 


District Offices at New York, Philadelphia, Pittsburgh, 
Detroit, Chicago, Houston, Tulsa, San Francisco, Los Angeles 


Tube Turns, Inc., Dept. 3708, Louisville 1, Kentucky 


Please send “‘Fatigue Tests’’ booklet. 
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Arc Welding Repairs 
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Shell of vessel or line 


Steel collar (Vent as in Fig. 1) 
= =e Bull Plug Casing 


Continuous Welds 


Pi 


~ Small connection to vessel 
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— Leak from internal erosion or corrosion 


Erosion at inlet of nipple 


Fig. 2—Detail of method used to repair leaks caused by erosion and corrosion in 
thermometer wells or similar small connections to vessels or large lines 


enced is that of a blown gasket in 
flanged pipe connections or next to 
a valve and sometimes in the valve 
bonnet. In this case a %-in. thick 
bar of width to suit the occasion 
is formed around the outside of the 
flanges, as shown in Fig. 3, and a 
vent installed opposite the leak simi- 
lar to that previously discussed. The 
bar and all the stud bolts are welded 
to the flanges. This technique has 
been applied to high pressure steam 
leaks as well as catalyst leaks. 


The examples cited are general in 
their scope, each leak as it occurs 
requiring individual treatment, hence 
no set routine is laid down. Further, 
the examples discussed are of the 
simplest types, affording a minimum 
of difficulties. Often adjoining pipe- 





niin 


Y%4" Steel bar, rolled to fit 














outside of flanges 
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work, structural steel, lugs, etc., in- 
terfere and make difficult what 
might have been a simple job. 

The importance of this work can- 
not be overemphasized from an eco- 
nomic standpoint. Heretofore, when 
any major leak occurred on a “cat” 
unit, it simply meant shutting the 
unit down. This not only caused a 
minimum loss of 5 or 6 days produc- 
tion and subsequent loss of produc- 
tivity of a large force of operators, 
but also caused the disruption of the 
whole plant production schedule. 

The development of the techniques 
described, unquestionably contributed 
materially toward increasing the 
length of our last run on these units 
nearly 50% over previous runs, i.e. 
from 8 to nearly 12 months. 


Steel collar (vent as in Fig. 1) 


Weld all studs 


NIE, Jt 
Leak in gasket 
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Continuous Welds 
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| Fig. 3—Detail of method used to repair leaks caused by blown gasket in flanged 
pipe, valve, or valve bonnet 
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HIGH OCTANE GASOLINE 





sel 
Alominum Chloride-As You Like It 
Consistently uniform high purity is one reason why processors like to use Hooker 
Aluminum Chloride, Anhydrous. ‘They know that here is one catalyst that will 
in not “gum up” the works because of unknown impurities or changes in analysis 
from one shipment to another. Where smooth operations depend upon uniform 
purity of the Aluminum Chloride, you can depend on Hooker. 
™ In Hooker Aluminum Chloride, too, you have a choice of three sizes from 
at which you can select the one which will give you the best results. 
Fine Grind ...... an unscreened material practically all passing 20 mesh. 
“di Coarse Grind ....unscreened, 1 mesh and finer containing 25 to 35% finer 
en than 20 mesh. 
a Coarse Screened . .same as above screened to remove 20 mesh and finer. 
Ie | Hooker Aluminum Chloride is being used as a catalyst in many Friedel-Crafts 
1c- syntheses, polymerization, isomerization and halogenation. Practically free from 
rs, iron (0.05% max.) it is especially desirable in the preparation of derivatives for 
” use in the manufacture of high octane gasoline, lubricants, synthetic rubber, 
- dyes, varnishes and pharmaceuticals. 


ed Additional physical and chemical data on this important chemical are con- 


oa tained in Technical Data Sheet 714, sent when requested on your letterhead. 
its P e ° > ° . 
i Hooker’s Technical Staff is also available for consultation and help on the appli- 
cation of Aluminum Chloride and the other Hooker chemicals to your purposes, 

1) SPECIFICATIONS 

Hooker Aluminum Chloride, Anhydrous A1Cl3; 

Gray, crystalline solid in three sizes. 

PE WHINE Sted ivindes ccviccccsrcreceenssenes 133.3 

ANALYSIS 

I I oi soca ccd cconpseramaanteaseenas 98.5 % min. 

DRE ons sicatncaneenserauwanwns -ebbnnsneesakeawents 0.05% max. 

Non-sublimables in air at 950° C. .... ccc ccc ccc ccces 1.5 % max. 








| HOOKER | — 


HOOKER CHEMICALS 


ELECTROCHEMICAL 
COMPANY 


2 Forty-Seventh St., Niagara Falls, N. Y. 
ed New York, N. Y. Wilmington, Calif. Tacoma, Wash. 








Caustic Soda Muriatic Acid Sodium Sulfide Paradichlorbenzene Chlorine’ Sodium Sulfhydrate 
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Worthington Angle Engine FOR EFFICIENCY 
Compressors... AND ECONOMY 








on oe 


/0. 900 in this line of ten Worthington Type LTC-8 Angle Engine Compressors. These units, in gas processing 

e : 

4 He service, were installed by Celanese Corporation of America, in their plant in the Corpus Christi area. 
. 
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Worthington LTC Angle Gas Engine 

ALL AROUND Compressors Can Increase Your Pro- 

THE CLOCK duction, Lower Its Cost. Here Are 
Some Reasons Why... 


@Worthington “Angles” can be depended upon to carry a full load 24 
hours a day — every day. 


@9914% running time — LTC standard the world over — holds produc- 


tion at peak. 


@Exceptional ease of accessibility cuts the time and cost of labor-main- 


tenance — a major factor. 
@ Maintenance due to cost of replacement parts is extremely low. 


@Like all Worthington Compressors, LTC “Angles” have the easy-breath- 


ing Feather* Valve — most efficient ever made. 


Check on these advantages with the LTC users who are all around you—in 
refineries and gas plants everywhere. And in the interests of your own 
production, dig deeper into LTC facts. Bulletin L-680-B1 has the design- 
and-performance story that proves ¢here’s more worth in Worthington. Write to 


Worthington Pump and Machinery Corporation, Compressor Division, Buffalo, N.Y. 


The “Angle” On Pipe Lines — The ability of Worthington LTC Gas 
Engine Compressors to do 24-hour duty is of first importance to pipe line 
service in the gas and oil industries. Add long life and minimum main- 
tenance and you have the answer to trouble-free gas transmission at lowest 


cost. 


WORTHINGTON 
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*Reg. U. S. Pat. Off. K7-15 
Vertical Horizontal Portable Radial Gas Engine Compressors 
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Right, Above — CMH Free-Flexing 
Expansion Joint 


Right, Below—CMH Controlled-Flexing 
Expansion Joint 


Wherever expansion joint leakage is a 
problem (and it should not be) CMH 
FLEXONICALLY* engineered expansion joints 
offer the maintenance-saving answer. CMH 
Expansion Joints cannot leak! They are 
the practical, dependable way to absorb 
expansion and correct misalignment. 


Available in stainless steel or copper 


Here is the C (1) a answer 


to expansion joint leakage problems 


and in free-flexing and controlled-flexing 
types they are suitable for original instal- 
lations or for replacement of antiquated 
means of expansion control. Sizes range 
from 4” to 24" inside diameters, with 
flanged or welding ends to suit connected 
piping requirements. Conservatively rated 
for pressures up to 300 p.s.i., and temper- 
atures to 900°F. 



















“FLEXON” iden- 
tifies CMH prod- 
ucts, which have 
served industry 
for more than 45 
years. 


i *the science of FLEXONICS ..."the controlled bending 

of thin metals for use under varying conditions of temper- 
ature, pressure, vibration and corrosion’... .is exemplified 
in the basic products of Chicago Metal Hose Corporation. 


CMH engineered applications are your best 
assurance of getting the right expansion 
joint for the job. Write for additional infor- 
mation and ask for a copy of Expansion 
Joint Bulletin, EJ-47. 
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ANSION JOINT 


CHICAGO METAL HOSE CORPORATION 


Expansion Joint Division * 


Maywood, Illinois 


Plants at Maywood, Elgin and Rock Falls, Illinois 
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OiL FROM SHALE, GAS 





Applications of the Fluid Solids Technique 
To Producing Synthetic Liquid Fuels 


By E. V. MURPHREE, E. J. GOHR, and A. F. KAULAKIS 
Standard Oil Development Co. 


The Fluid Solids Technique, familiar to most petroleum technologists 
through its use in the Fluid Catalytic Cracking process, has been applied 
to the problem of synthetic liquid fuels in two ways—retorting oil shale, 
and converting natural gas to liquid hydrocarbons. 

The fluid oil shale retorting process has been developed satisfactorily 
through the pilot plant stage by Standard Oil Development Co.; its appli- 
cation on a commercial scale is now primarily dependent upon economics. 
Basically the process involves crushing oil shale to size, feeding it to a retort- 
ing zone, and then maintaining it, by means of the fluidized technique, in 
an operable condition and at a uniform temperature for sufficient time to 
evolve the oil. Yields of 85% of the assayed hydrogen and carbon content 
of Australian shale have been obtained by this process when retorting at 


1000° F. 


The fluid hydrocarbon synthesis process is now being applied on a com- 
mercial scale in the two natural gas to liquid fuel plants being constructed. 
In this process the catalyst in the reactor is maintained in a fluidized state 
by means of the synthesis gas, resulting in a high rate of heat transfer and 
a 99% reduction in the cooling surface normally needed in a fixed-bed 


type design. 


Descriptions of these two processes were contained in a paper “The 
Fluid Solids Technique: Applications in the Petroleum Industry,” presented 
before the 11th International Congress of Pure and Applied Chemistry, 
London, July 17-24, 1947,* and are given below. 


HE fiuid solids technique has 

been applied to extracting oil 
from oil-bearing shales, an applica- 
tion which basically involves sup- 
plying a solid raw material to a re- 
torting zone and maintaining that 
zone in an operable condition and at 
a uniform temperature. This proc- 
ess, while not in use at present on 
&@ commercial scale, has been devel- 
oped satisfactorily through the pilot 
plant stage by the Standard Oil De- 
velopment Co. Commercial scale 
application of this process is contin- 
gent on the general economics in- 
volved in obtaining oil from shale de- 
posits. 


Description of Process 


The processing of shale to recover 
its oil involves simply heating the 
raw material and maintaining it at 
temperatures of 700 to 1000° F. for 
& period of 8 to 20 min., at which con- 


ditions the oil evolves quite readily . 


as vapor. The process in essence, 
therefore, consists of a retorting ves- 
Sel in which the shale is decomposed, 


*The complete paper was presented in the 
Journal of the Institute of Petroleum, vol. 33, 
no. 286, pp. 608-620, Oct., 1947. 
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a burner vessel which supplies the 
process heat requirements, and a sol- 
ids circulating system for transfer- 
ring heat and for conveying raw and 
spent solid material to and from the 
processing zone proper. A diagram 
showing the principal features of a 
projected commercial scale plant is 


RETORT 





FEED Products 


ee ee 
HOPPER _ to Recovery 


AIR BLOWER 


given in Fig. 1 and is described be- 
low. 

Shale rock, ground to a suitable 
size, is charged to a feed hopper from 
which it is fed by means of a stand- 
pipe into a hot spent shale stream 
which circulates from the burner 
vessel to the retort. The combined 
fresh and spent shale stream, now 
at retorting temperature, is carried 
by steam into the retort vessel in 
which a dense phase of solids is 
maintained by operating at gas ve- 
locities of 1.0 to 1.5 ft./sec. The re- 
torting vessel is sized to provide the 
time necessary for converting the 
kerogen content of the shale to hy- 
drocarbon vapors. The volatilized 
products from the retort pass over- 
head to a product recovery and treat- 
ing system. 

Spent shale is withdrawn from the 
retort, is stripped of residual hydro- 
carbon vapors by steam, and is in- 
jected into an air stream which car- 
ries it into a burner vessel where a 
sufficient amount of the residual car- 
bon and hydrogen in the spent shale 
is burned to supply the heat require- 
ments of the process. A portion of 
the burned spent shale is recycled as 
a heat carrier to the retort, while 
the remainder is withdrawn from the 
dense phase through a cooler to re- 
cover waste heat prior to its disposal 
as waste. Waste heat is also recov- 
ered from the flue gas which disen- 
gages from the solids in the burner. 

A processing scheme involving the 
use of a single vessel to carry out 
the retorting and combustion can al- 
so be used. In such a scheme, com- 
bustion air is introduced directly in- 
to the retorting zone and a portion 
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Fig. 1—The fluid Shale Oil Retorting Process 
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PETRECO 
DESALTING 


DOES MORE than just remove salt... 


One of the most important and profitable benefits refiners gain from Petreco 
Electric Desalting is increased refining capacity. This ability to charge more 
crude results directly from the high efficiency of Petreco Desalting, which 


. Eliminates salt plugging in condensers and tower trays. 
. Reduces corrosion from evolved HCl. 
. Prevents the formation of hard, flinty coke in furnaces. 


. Removes suspended solids such as sand, silt, rust, etc., from the crude 
charge. 


5. Traps and removes slugs of water or B.S. picked up from crude storage. 


By forestalling the basic difficulties inherent in plugging, corrosion, coking, 
foreign solids and B.S. and W. in the crude charge, Petrec> Desalting 


. Increases heat exchange efficiency. 

. Reduces mechanical shut-downs caused by erosion and corrosion. 
. Permits high furnace temperatures, deeper cracking. 

. Keeps the refinery on stream longer, reduces down-time. 

. Cuts maintenance and repair costs. 


Besides insuring efficient salt removal, PETRECO provides complete 
service, available replacement parts, engineering cooperation, and 
laboratory assistance, and the KNOW HOW gained from many years of 
desalting experience. 


For further information, or a conference on your salt problem, just write or 
call any Petreco headquarters. A Petreco engineer will call on you, at your 
convenience. Get a// the facts,—it pays. 


( 5121 S. Wayside Drive, Houston 1, Texas 
PETROLEUM RECTIFYING COMPANY 648 Edison Building, Toledo 4, Ohio 
530 W. Sixth Street, Los Angeles 14, Calif. 


PETRE<O 


i 
SPECIALIZED PETROLEUM PROCESSES | DEHYDRATING 
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of the shale oils is burned to supply 
the heat required for the decomposi- 
tion of the shale which is occurring 
simultaneously. While such a scheme 
simplifies the retorting section, re- 
covery of products is made far more 
difficult due to the dilution of the 
hydrocarbons with the products of 
combustion. 


Experimental Operation 


Development of the fluid shale 
process was carried out on a pilot 
plant scale using as raw material 
a relatively rich Australian shale 
which contained by weight 63% car- 
bon, 8% hydrogen, and 0.7% sulfur. 
Preliminary assay work on the ma- 
terial in a fixed-bed apparatus bed 
indicated that the shale assumed a 
semi-plastic state at about 825° F., 
with the result that agglomeration 
of the spent shale occurred. In the 
pilot plant, however, non-clinkering 
“fluid” beds of shale were readily 
maintained by virtue of the fact that 
the fluid type operation made it pos- 
sible to heat instantaneously the cold 
shale feed to retorting temperature 
by mixing with the fluid mass of 
spent shale and to maintain an ex- 
tremely uniform _ temperature 
throughout the retorting zone—two 
factors which are requisite for a non- 
clinkering operation. Retorting was 
carried out at temperatures rang- 
ing from 850° F. to 1000° F. 

Shales that are leaner in oil con- 
tent than the Australian have also 
been satisfactorily processed. The 
product yields obtained were lower, 
but were consistent with assays of 
the raw material. 


Process . Results 


The extent of removal of hydro- 
carbons from a given shale is prin- 
cipally a function of retorting tem- 
perature. Results obtained from the 
pilot plant work on Australian shale, 
shown in Fig. 2, indicate that when 
retorting at 1000° F. about 85% of 


at 850° F. Variations in residence 
time in the 8- to 20-min. range in- 
dicated no significant effect of this 
variable on rate of removal of hy- 
drocarbon or on results obtained. 
Retorting of the Australian shale 
yielded a relatively high boiling oil, 
15 to 25% of which was in the gaso- 
line boiling range and 40 to 45% 
boiling above 800° F. The gravity 
of the oil ranged from 20 to 25° API 
and its sulfur content was 0.5 to 0.7 
wt. %. The distribution of hydro- 
carbons in the total product varied 
markedly with retorting tempera- 


tures, the gas yields increasing from 
4.5 wt. % on shale at 850° F. opera- 
tions to 15.2 wt. % at 1000° F. 
The oil product as obtained is un- 
suitable for use without further 
treatment because of the nitrogenous 
and sulfurous compounds present. 
The further processing ‘that is re- 
quired depends on the use made of 
the products. The spent shale from 
the retorting operations is relatively 
rich in carbonaceous matter, 35 to 45 
wt. %, and its heating value of 
roughly 8000 BTU/Ib. qualifies it for 
consideration as a powdered solid 
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RESERVOIR’ 





Developed for general use in 
thermostatic baths—easy to fill— 
easy to clean—small in size—with 
standard taper ground joints—and 
complete insulation of the electrical 


system. 


This instrument consists of a Pyrex 
brand glass mercury reservoir and a 
capillary tube assembly, joined together 

by a $ joint and held firmly in place by 
two light springs. A removable plastic 
seal prevents dust from entering the mer- 







the carbon and hydrogen in the 
shale was recovered as hydrocarbon 
product, whereas recovery was but 
65% when retorting was carried out 



































5 65 cury reservoir. In case of breakage, the $ 
W joints permit quick and easy replacement of 
Q ws ws either part. 
ws 260 In the improved Sargent mercurial type thermoregulator the temperature 
f 2 SJ) adjustment range has been approximately doubled—over previous models. 
4 Power loads should be controlled by a relay such as the Sargent Zero 
20 - Current Relay S-81935. 
c 
<5 ~ $-81835—Thermoregulator—Mercurial, Wide Range, 0.01° Sargent. 
O50 9 Total length approximately 250 mm, diameter of reservoir 15 mm, volume 
S = Pe of mercury required approximately 25 ml. Sensitivity 0.01°C. 
* 48 P os WHRRSUE GRCIGUEY cccoceccsccccvcsceccecesvcetreccsesonncnsssesnnnnsasonessssonsvesoonscbseceseocessoooscooes $15.00 

800 900 1000 

RETORTING TEMP - OF 
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SCIENTIFIC LABORATORY EQUIPMENT AND CHEMICALS 
E. H. SARGENT & COMPANY, 155-165 EAST SUPERIOR ST. -CHICAGO 11, ILL; 
MICHIGAN DIVISION 1959 EAST JEFFERSON DETROIT MICHIGAN 





Fig. 2—Correlation of retorting tem- 

perature and yields from Australian 

sha'e, assaying 63% carbon, 8% hy- 
drogen and 0.7% sulfur by weight 
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fuel. Typical results obtained from 
the pilot plant at two different tem- 
perature levels are given in Table 1. 


Application 


Retorting of shale on a commer- 
cial scale to produce oil in compe- 
tition with oil from other sources 
is contingent primarily on richness 
of the shale, the cost of obtaining 
the raw shale rock, and the location 
of the shale beds. With petroleum 
costs at present levels, the processing 
of shale in the U. S. is not competi- 
tive with refining of naturally oc- 
curring crude oils. A process for ex- 
tracting the oil from the shale rock, 
however, is available for application 
to a commercial scale whenever the 
economics become favorable or when- 
ever necessity demands. 


FLUID HYDROCARBON 
SYNTHESIS PROCESS 


Application of the fluid solids tech- 
nique has been made to the synthesis 
of hydrocarbons from carbon mon- 
oxide and hydrogen, a non-regenera- 
tive catalytic reaction which evolves 
extremely large quantities of heat. In 
this instance, the fluid solids tech- 
nique is attractive primarily because 
of the high rate of heat transfer that 
can be obtained from its application. 
The effect of this factor alone has 
resulted in outstanding simplifications 
in plant design and consequently 
in reduction in plant investment since 
cooling surface, a major cost item in 
a fixed-bed type design, is but 1% of 
that needed in a fixed-bed plant. The 
development of the process by the 
American petroleum industry has 
reached an advanced scale, and its 
application to commercial production 
is being made. 


Description of Process 


The synthesis of liquid hydrocar- 
bons involves simply the production 
of a suitable mixture of hydrogen 
and carbon monoxide, and the reac- 
tion of the mixture in the presence 
of a catalyst; regeneration of the 
catalyst is not required. The syn- 
thesis gas can be produced either 
from coal or from naturally occurring 
gas, but American development has 
been largely based on the use of the 





TABLE 1—Fluid Retorting of Australian 


Shale 

Shale Assay: 63 wt. % carbon, 8 wt. % hy- 
drogen 

Retort Temperature, °F, .... 896 1004 


Process Yields:* 


Wee GOS, WE. BH coscececsce 5.4 17.1 
Crude of], wt. % ..ccccccee 43.1 38.1 
Spent shale, wt. % ...... 48.8 40.3 
Carbon burned, wt. % .... 1.6 4.0 
Hydrogen burned, wt. % .. 0.8 0.5 
Crude Oil Quality: 
Dt . Mn ~¢icneeeeteue 25.1 20.5 
eer, WE HB caccesseve 0.53 0.64 
ASTM Distillation, °F,: 
at Siveonsntateedeaeneceke (ae 270 
DTD wéanesaceeeteoneneaaen “ae 311 
ED wececsceccnsveneessesces GE 508 
Dee . wasenenes we ta cadasdkers 835 695 


a 


* Based on shale eharged. 
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Fig. 3—The fluid hydrocarbon synthesis process 


latter. A simplified diagram showing 
the basic features of a hydrocarbon 
synthesis plant incorporating the 
fluid solids technique is given in Fig. 
3. 


Natural gas containing roughly 
90% methane is partially burned with 
oxygen in a generator to form a mix- 
ture of carbon monoxide, hydrogen, 
and water. Water is removed from 
this mixture in a conventional scrub- 
bing tower, and the resultant syn- 
thesis gas is charged in admixture 
with process recycle gas to a reactor 
which contains the solid catalyst in a 
fluidized state. The effluent gas from 
the fluid catalyst bed passes over- 
head through recovery equipment 
which removes any entrained catalyst 
and returns it to the catalyst bed. 
Heat removal from the reaction zone 
is accomplished by means of cooling 
tubes inserted in the catalyst bed it- 
self, and the heat of reaction is ab- 
sorbed by water to produce steam. 

The reactor effluent gas is cooled 
and condensed. A water layer con- 
taining water soluble alcohols and 
acids produced in the process is sep- 
arated from the oil layer, a portion 
of the gas separated is recycled back 
to the reaction zone for further con- 
version. The liquid hydrocarbons are 
then recovered, stabilized, and treated 
to improve stability characteristics 
and anti-knock quality. 


Process Conditions 


Experimental work on the hydro- 
carbon synthesis process using the 
fluid technique has been carried on 
for several years on a semi-com- 
mercial scale by the Standard Oil De- 
velopment Co. The synthesis reaction 
is normally carried out at a pressure 
of 250-450 psig. at temperatures 
ranging between 560° and 750° F. The 
catalyst used is generally iron, but 
work has been carried out using a 
cobalt catalyst. 


Product Distribution 


In a typical operation using an 
iron catalyst, roughly 90% of the 
reactants fed are converted, yield- 
ing per cubic metre of gas fed 215 to 





225 ec. of hydrocarbons boiling higher 
than ethane. An additional quantity 
of water soluble alcohols and acids 
amounting to perhaps 25 cc./cu.m. of 
gas fed is also obtained. In terms of 
commercial scale production, 10,000 
b/d of oil can be produced from 120,- 
000,000 cu. ft./day of natural gas; of 
this total oil, roughly 92% is gaso- 
line and the balance is diesel oil. 
The hydrocarbons produced in the 
synthesis step contain appreciable 
quantities of oxygenated compounds 
which are undesirable from a product 
quality standpoint. The oxygenated 
compounds in this hydrocarbon phase 
may be recovered as such, or the 
entire mixture may be subjected to a 
treating step which will remove this 
material to yield a stable gasoline 
of improved anti-knock quality. The 
light hydrocarbons produced can be 
polymerized to increase the overall 
yield of liquid hydrocarbons. The 
over-all gasoline pool produced 
from such integrated operations is 
high in anti-knock quality, rating 
approximately 79 Motor and 93 Re- 
search octane number; upon addition 
of 2cc. of lead tetraethyl per gallon 
of gasoline, the anti-knock quality is 
increased to 84 and 98, respectively. 
The oxygenated compounds in the 
aqueous phase consist largely of ethyl 
and propyl alcohols with smaller 
amounts of acids, aldehydes, ketones, 
and esters. Most of these compounds 
can be separated economically in a 
reasonable degree of purity. 


Application 


The hydrocarbon synthesis process 
using the fluid solids technique has 
been developed to a point where the 
manufacture of gasoline from nat- 
ural gas is competitive economically 
in the U. S. to gasoline produced 
conventially from crude oil. A com- 
mercial plant is now being construc- 
ted in the state of Texas, and con- 
struction of a second plant in Kan- 
sas is soon to follow. 


Another portion of the above 

paper describes the basic 

fluid technique, and appears 
on page 361. 
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BROWN FINTUBE’S 
FLANGED SHELL SEAL AND 
FLANGED UNION HEAD END 
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Write today for 
Bulletin No. 481. 
It gives full details 
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FINTUBES AND FINTUBE HEAT TRANSFER PRODUCTS 

















has won highest endorsement 
from “out-in-the-plant” 
operating and maintenance men 


@ Conceived and perfected by Brown Fintube 
engineers, this flanged head end construction 
avoids packed joints, glands, ground joint seals, 
screw unions, and all the operating and main- 
tenance troubles resulting from ground joint 
and screw union construction. 


Seating surfaces of the shell flange and fin- 
tube fitting are in full view, and easily acces- 
sible. They can be wiped clean of all grit and 
dirt before closing the seal,— not possible with 
inside ground joint construction. The replace- 
able soft metal gasket — recognized by engi- 
neers everywhere as the ideal closure — over- 
comes any slight unevenness of the seating 
surfaces, and permits tight, leak-proof closures 
to be made time after time. 


Let us help you in adapting Brown Fintube 
Sectional Heat Exchangers — with their many 
outstanding operating and maintenance advan- 
tages—to your next heat transfer requirement. 
The Brown Fintube Company, Elyria, Ohio. 


BROWN FINTUBE 
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HOW TO REDUCE 
EVAPORATION LOSSES 

HOW TO REDUCE FIRE HAZARD 

HOW TO REDUCE CORROSION 





HORTON DOUBLE-DECK FLOATING ROOFS 


give you the most efficient answer to all three 


More and more oil companies are making the Hor- 
ton Double-Deck Floating Roof their first choice for 
reducing evaporation losses, fire hazard and corrosion. 


culations are based on a 10-lb. Reid vapor pressure 
gasoline at 56° Fahr. The fixed roof tank averages 


1/3 full. 
CONE ROOF TANK 


It rides directly on the liquid in the tank, eliminating 
the vapor space and blanketing the surface of the 
liquid at all levels. The Horton Double-Deck Floating 
Roof is used on flat-bottom tanks storing crude oil, 
gasoline and other petroleum products. 


The kind of job this floating roof does is indicated 
by the figures at the right. They show how breath- 
ing and filling evaporation losses from an 80,000- 
bbl. cone-roof tank compare with an 80,000-bbl. tank 
with a Horton Double-Deck Floating Roof. The cal- 


Annual breathing losses 1700 bbls. 
Losses during one filling 120 bbls. 


HORTON DOUBLE DECK FLOATING ROOF TANK 
Annual breathing losses 180 bbls. 


Losses during one filling None 


Large photo above shows a 90,000 bbl. flat-bottom tank, 
120 ft. in diam. by 48 ft. high with a Horton Double-Deck 
Floating Roof. The small inset view at the top of the page 
shows the rolling ladder, roof supports, manholes and vents 
on top of this roof. Note the clear unobstructed surface. 


CHICAGO BRIDGE & IRON COMPANY 


Plants in BIRMINGHAM, CHICAGO and GREENVILLE, PENNSYLVANIA 


Chicago, 4 2114 McCormick Bidg. Atlanta, 3 2103 Healey Bidg. Philadelphia, 3. .1630-1700 Walnut Street Bidg. 
New York, 6........3310-165 Broadway Bldg. Birmingham, 1 1527 North 50th St. Havana 402 Abreu Bldg. 
Cleveland, 15 2215 Guildhall Bldg. Tulsa, 1620 Hunt Bidg. San Francisco, 11. .1208-22 Battery Street Bidg. 
Los Angeles, 14 1426 Wm. Fox Bidg. Houston, 2 2130 National Standard Bldg. Detroit, 26 1532 Lafayette Bidg. 


REPRESENTATIVES AND LICENSEES 


Chicago Bridge & Iron Company, Limited, Apartado 1348, Leopoldo Sol & Cia., Reconquista 558, Buenos Aires, Argentina 
Caracas, Venezuela Horton Steel Works, Limited, Fort Erie, Ontario, Canada 

Ateliers et Chantiers de la Seine Maritime, Paris, France Whessoe, Limited, Darlington, England 

Constructions Metalliques de Provence, Arles-sur-Rhone, France Motherwell Bridge & Engineering Company, Limited, Motherwell, Scotland 
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Basic Elements of the Fluid Solids Technique 


Although the basic elements and 
operation of the fluid solids tech- 
nique are well-known to many pe- 
troleum technologists, that portion 
of the paper describing them is 
presented here for the benefit of 
those readers who may not be 
familiar with the principles, or 
who may want to review them. 


UNDAMENTALLY, the fluid 

solids technique represents a 
useful application of two basic 
properties or characteristics of 
finely-divided solids. These prop- 
erties may be described simply as 
follows: 


(1) Properly sized solids, when 
mixed with a gas, will form a ho- 
mogeneous solids-gas mixture or 
“fluid,” this “fluid” having flow 
properties similar to ordinary 
liquids but its density being sub- 
ject to variation through simple 
manipulation of either the solids 
to gas ratio or the flowing condi- 
tions. 


(2) A powdered solid, when sus- 
pended in a gas stream flowing 
upwards at relatively low veloci- 
ties, will form, contrary to Stokes’ 
law, a continuous dense phase 
which in many aspects resembles 
a boiling liquid and which assumes 
a relatively well defined level. 


The first of these properties 
makes possible the circulation of 
vast quantities of solids without 
benefit of mechanical devices, such 
as pumps, elevators, etc., and it 
also allows the use of more or 
less conventionally designed equip- 
ment, such as pipes, valves, and 
exchangers, to handle and to con- 
trol the solids. The second prop- 
erty provides means for carrying 
out such functions as heat trans- 
fer under excellent conditions, and 
also for providing process reaction 
time requirements in reasonably 
sized equipment. 

The fluid solids technique as ap- 
plied to manufacturing processes 
consists essentially of either one 
or both of two basic elements, 
namely, a circulating system and 
a zone in which a concentrated or 
“dense phase” of solid is built up 
or maintained for the basic pur- 
pose of carrying out a desired re- 
action. An illustration of a sim- 
ple combination of these two ele- 
— is given in the drawing be- 
ow. 


Circulation of Solids 


The circulation system consists 
of a standpipe in which the static 
head of the flowing solid itself 


builds up the pressure requisite 
for its circulation, and a carrier 
line which contains a gas-flowing 
stream into which the solids are 
dispersed and are carried to a re- 
action zone. The fluid solids in 
the standpipe are maintained in a 
relatively high density state in 
order that reasonable build-up of 
static pressure per unit length of 
standpipe will be obtained. How- 
ever, the solids mixture, being 
compressible, can attain excessive- 
ly high densities such that the 
mixture loses its “fluid” charac- 
teristics; gas is accordingly add- 
ed to the solids mixture at points 
along the length of the standpipe 
to maintain its density in a 
“fluid” range. Control of catalyst 
flow in the standpipe is maintained 
by means of a modified gate type 
valve located at the base of the 
standpipe. Pressure having been 
built up in this manner, the solids 
mixture can then be injected into 
a suitable gas stream for convey- 
ance to any desired point, normal- 
ly a reaction zone. The density 
of this solids-gas mixture in the 
carrier line is maintained low in 
order to facilitate circulation of 
the solids. Low density mixture 
is obtained simply by operating at 
relatively high gas velocities and 
maintaining a low solids/gas ratio. 


The Fluid Dense Bed 


A zone or bed of high solids 
concentration can be established 
and maintained simply by con- 
trolling the velocity of a solids- 
gas mixture at a relatively low 
level, e.g., 1 to 3 ft./sec., at which 
conditions the solids tend to settle 
out and disengage from the gas. 
The bed formed as a result of this 
phenomenon is of more or less 


Basic elements of the fluid 


» 


solids technique 


STANDPIPE 
Dense Phase 


Aerat ion Gas 


uniform density, but is in a con- 
tinuous state of violent agitation 
-—a fact which results in extreme- 
ly efficient contacting of gas with 
solids and also in uniform tem- 
perature maintenance. A fluid bed 
of this type can be maintained 
with or without circulation of sol- 
ids from it. In cases where cir- 
culation is carried out, solids can 
be charged to the bed either di- 
rectly from a stand-pipe in a 
dense state, or in a dilute phase 
by means of the fluidizing gas as 
is shown in the drawing. Similar- 
ly, removal of the solids from the 
bed can be accomplished by direct 
withdrawal through standpipes, or 
by entrainment overhead with the 
effluent gases. The former meth- 
od, results in simpler equipment 
to separate the solids from ttie 
gas. 


Versatility of Application 


The specific arrangement and 
combination of the basic elements 
of the fluid solids technique de- 
scribed is obviously subject to 
wide variation depending on the 
particular application. For exam- 
ple, functions such as heat remov- 
al or exchange can be readily car- 
ried out by either immersing coils 
directly in a dense phase bed, or 
by recycling solids through a 
standpipe and heat exchanger lo- 
cated in the dilute phase carrier 
line. The fluid technique is obvi- 
ously versatile in its application, 
and the American petroleum in- 
dustry alone has developed appli- 
cations of the technique to a vari- 
ety of fuel production processes 


which involve both catalytic and’ 


non-catalytic reactions and which 
may or may not require the cir- 
culation of solids. 
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He is specially 
skilled in rating 
engine parts used 
in carefully controlled 
test runs. 


He is only one of a 
trained team of over 
2000 research scien- 
tists and technicians .. . 
backed by the facilities 
of the largest and most 
complete petroleum 
laboratories in the 
United States. 


Put him to work 
for you...to help 
improve your lubri- 
cants and fuels... by, 

using Paramins. 


PARAMS septs tsp 


ADDITIVES WITH A BACKGROUND PARAMINS ADDITIVES ARE KNOWN BY THE BRANDS: 


PARATONE —for improved viscosity index. 
PARAFLOW —for lower stable pour. 

PARATAC —for tacky oils and greases. 

PARAPOID —for E.P. gear oils. 

PARANOX —for inhibiting corrosion and oxidation. 
PARASHEEN —for better appearance. 

PARADYNE —for improved gasoline. 


ENJAY COMPANY, INC. ane 


15 WEST 5ist STREET, NEW YORK 19, NEW YORK AGENTS AND DISTRIBUTORS THROUGHOUT THE WORLD 
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Patent Trends in Petroleum Refining 


By PETER J. GAYLOR 


Patent Attorney and Editor “The Technical Survey” 


4. 








Oiliness Agents from Lubricants 


- IS a well known fact that pe- 
troleum base lubricating oils con- 
tain small concentrations of sub- 
stances possessing potent “oiliness’’ 
properties. These compounds of com- 
plex structure are known to be ad- 
sorbed on metal surfaces much more 
readily than the ordinary hydrocar- 
bons. 


In U. S. Patent 2,434,113, H. W. F. 
Lorenz of Jersey City proposes a 


rials by the use of low melting al- 
loys, some of which are claimed to 
have a greater capacity for adsorbing 
oiliness agents than some of the 
higher melting metals. 


The granulated or molten alloy is 
contacted with the lubricating oil in 
finely dispersed form, separated from 
the unadsorbed, main body of oil 
(after cooling) and then melted and 
separated from the oiliness agent by 
centrifugation. 



































novel way of extracting such mate- Fig. 1 illustrates the processing 
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Fig. 1—Flow diagram of process for extracting “oiliness” agents from lubricating 
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oils by using low melting alloys (U. S. 2,434,113) 
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steps involved in a continuous opera- 
tion. Lubricating oil, such as that 
obtained from Pennsylvania crude, 
is drawn from tank 10, while the 
low melting alloy (either granulated 
or molten) is drawn from tank 16, 
and both are mixed in heated mixing 
tank 20 and intimately dispersed. The 
dispersion is drawn off into cooling 
tank 28 in which the alloy is hard- 
ened, while at the same time it is ad- 
sorbing the oiliness agent. The met- 
al is then centrifuged from the ex- 
tracted oil in centrifuge 32 and 
passed into heated mixing tank 46 
where the metal is again melted. The 
adsorbed oil is then removed from 
the melted alloy by centrifuge 58. 


Tests are claimed to indicate that 
up to 1.5-2% by weight of the oil 
and more may be removed from the 
lubricant as an _ oiliness agent. 
The extracted oil may be recycled, 
since only a fraction of the oiliness 
material is removed in one pass. A 
table of low melting alloys is also 
included in the patent. 


One question which can be raised 
in connection with this process con- 
cerns the effectiveness of the separa- 
tion of molten metal from the small 
fraction of adsorbed liquid adhering 
to it. 


Dust Preventive Compositions 


HE DEVELOPMENT of a spray- 

ing agent for inhibiting surface 
dusting of soil in playgrounds, etc., 
was undertaken by Gulf Research 
and Development Corp. According 
to its U. S. Patent 2,399,464, a stable 
dust-laying composition, resistant to 
removal by rain, having no odor or col- 
or and having a high wetting ability in 
contact with the soil may be prepared 
by employing the following ingredi- 
ents: Petroleum distillate oil 21-32° 
API gravity—97.85-99.47%, naph- 
thenic acid—0.5-1.75%, sodium alco- 
hol sulfonate wetting agent—0.03- 
0.1%, water—up to 6.1% and germi- 
cide—up to 0.2%. 


Preventing Copper Deposition 
From Lubricating Oils 


N THE lubrication of ice machines, 
the lubricant contacts copper sur- 
faces and often dissolves copper and 
deposits the copper as a plating on 
other pieces of equipment. Deposi- 


363 





Patent Trends 









tion of this kind on moving elements 
usually results in serious interference 
in the operation of the machinery. 

As a lubricant for this type of serv- 
ice, Standard Oil Co. (Ind.), in its 
U. S. Patent 2,420,953, proposes the 
use of synthetic polymer oils, partic- 
ularly mono-olefin polymers having 
a Saybolt Universal viscosity at 100° 
F. of 50-400 sec. or higher, depending 
upon the type of equipment to be lu- 
bricated. 

Suitable copper deactivators are 
generally added to such oils, in con- 
centrations of 0.005-0.05%. Although 
the patent mentions a largé number 
of compounds suitable for this pur- 
pose, phenyl alpha naphthylamine 
is preferred. 

Together with the deactivator, a 
film strengthening additive, such as 
tricresyl phosphate, is added in 
amounts of 0.5-3%. This ester also 
has the property of inhibiting cop- 
per plating. For example, one buty- 
lene polymer of 50 secs. viscosity at 
100° F. took 6 hours to show a posi- 
tive copper test. Addition of 1% tri- 
cresyl phosphate increased this time 
to 24 hours, while addition of 0.02% 
copper deactivator to the tricesy] 
phosphate-blended oil further  in- 
creased the time to over 200 hours. 
It is possible to add a fraction high 
in aromatics to act as a solubilizer 
for the additives. 


Turbine Lubricants 


N ITS U. S. patent 2,432,440, The 

Texas Co. discloses a method for 
imparting superior oxidation stability 
to oils used for lubricating turbines 
involving acid treating and solvent 
refining a distillate lubricating stock, 
then treating the highly refined oil 
with 1-2% by weight of sulfur at 300- 
450° F. for 1-2 hours, followed by 
treating the oil with an alkaline solu- 
tion of sodium sulfide to remove free 
sulfur, without impairing the oxida- 
tion stability of the oil. One example 
discloses the raising of the ASTM 
turbine oil oxidation test life of a 
paraffin base oil from 82 hours to 1300 
hours by this treatment. 


Butadiene from Cyclohexane 


P YROLYSIS of cyclohexane in pres- 
ence of a heated alkaline earth ox- 
ide catalyst is employed by the Gird- 
ler Corp. to produce butadiene. Best 
results are obtained by pretreatment 
of the catalyst by controlled heating 
as outlined in its U. S. Patent 2,418,- 
879. 


In the preferred method, the cal- 
cium oxide catalyst is preheated in a 
two stage heating process, the first 
stage involving heating for at least 
1 hour to a temperature above that 
required for pyrolysis, say 100° C. 
for 2 hours, while the second stage 
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involves heating at a temperature be- 
low that needed for pyrolysis, say 
at 200° C. for 22 hours. By this 
means, it is possible to obtain 8.9% 
conversion of cyclohexane to decom- 
position products containing 39.1% 
butadiene. 


Oiliness Agents Are Also 
Rust Inhibitors 


HE USE of “oiliness’” agents in 
lubricants is not a new develop- 
ment. Recent work, however, has 
been directed toward synthesis of 
multifunctional additives. In U. S. 
Patent 2,412,956, issued to Elgin Na- 
tional Watch Co., the oiliness agent 
also acts as a rust inhibitor as well. 
The compounds employed are the N- 
alkyl piperidine salts of fatty acids, 
such as cetyl piperidine ricinoleate. 
Data obtained with steel on lubri- 
cated sapphire bearings show that 
the coefficient of friction with an 
alchlor treated Pennsylvania oil was 
0.112, whereas the same oil contain- 
ing 0.2% dodecyl-piperidine cerotate 
showed a coefficient of friction of 
9.093. Such oils are said to be sta- 
ble and homogeneous from —60° F. 
to 150° F. A _ synthetic lubricant, 
disclosed in the patent, consisted es- 
sentially of 40 parts diethylene glycol 
dicaproate and 60 parts benzyl phenyl 
undecanoate to which is added 0.5 
part of cetyl piperidine stearate. 


Selected Patents 


U. S. PATENTS issued from Feb. 3, 1948 to 
Mar. 2, 1948 


U.S. 2,435,196 (Houdry Process Corp. )—Crack- 
ing with beryllium phosphate catalyst. 

U.S. 2,435,205-6 (Standard Oil Development 
Co.)—Non foaming sulfonate compositions. 
U.S. 2,435,379-80 (Shell Dev.)—Spheroidal and 

sulfide catalysts. 
U.S. 2,435,402 (Shell Dev.)—Alkylation. 


U.S. 2,435,403 (Shell Dev.)—Cyclohexyl methyl 
carbinol from butadiene and methyl vinyl ke- 
tone. 

U.S. 2,435,429 (Shell Dev.)—Alkyd resins. 

U.S. 2,435,443 (Universal Oil Products)—Gem 
cyclic hydrocarbons from non-gem cyclic hy- 
drocarbons. 

U.S. 2,435,542 (Cities Service)—-Wax acids sep- 
aration. 

U.S. 2,435,619 (Standard Oil Dev.)—Lubricant 
containing VI improving polyester. 

U.S. 2,435,655 (Standard Oil—Indiana)—Oxida- 
tion-stable and rust-resisting lubricant. 

U.S. 2,435,691 (Socony-Vacuum)—Isomerization 
of alicyclic hydrocarbons. 

U.S, 2,435,708 (Union Oil)—Synthetic isoparaf- 
finic oil. 

U.S. 2,435,792 (Standard Oil Dev.)—-Separating 
p-xylene in pure form. 

U.S. 2,435,760 (Pure Oil)—-Thermal conversion 
of hydrocarbons promoted by explosive or- 
ganic nitrogen compounds, 

U.S, 2,435,761 (Pure Oil)—-Alkylation. 

U.S. 2,435,763 (Shell Dev.)—-HBr catalyzed ox- 
idation, 

U.S. 2,436,046 (Standard Oil—Indiana)—Emul- 
sifiable soluble oil. 

U.S, 2,436,056 (Standard Oil—Indiana)—Lube 
oil with Zn additive. 

U.S. 2,436,110 (Shell Dev.)—Electric cable im- 
pregnated with tert-alkyl naphthalenes hav- 
ing V.I. below —100. 

U.S.2,436,272 (Socony-Vacuum)—Lube oil con- 
taining malic acid ester. 

U.S. 2,436,340 (Phillips Petroleum) 
sion using moving catalysts. 


~—— Conver- 








U.S. 2,436,347 (Standard Oil Dev.)—Low tem- 
perature grease. 

U.S, 2,436,403 (Davison Chem.) — Thickening 
hydrosols. 


U.S. 2,436,456-7 (United Gas Improvement) 
Hydrocarbon resin-sulfurized oil compositicn. 


_U.S. 2,436,486 (Standard Oil—Indiana)—Multi- 


stage powdered catalyst cracking. 

U.S. 2,436,494 (Standard Oil Dev.)—Treating 
hydrocarbon with aryl sulfonic acid and so- 
dium m-arsenite. 

U.S. 2,436,495-6 (Adsorptive Process)—Adsorp- 
tively and catalytically treating hydrocarbon 
oil. 

U.S. 2,436,539 (Standard Oil Dev.)——-Zn inhib- 
ited lube oil. 

U.S. 2,436,591 (Standard Oil Dev.) - Olefin 
chlorhydrins. 

1.8. 2,436,614 (Standard Oil Dev.)—Solid sty- 
rene polymer formation at low temperature. 

U.S. 2,436,695 (Socony-Vacuum)—Alkylation 


U.S. 2,436,698 (Socony-Vacuum) — Separating 
olefins. 
U.S. 2,436,767 (Jasco)—-Low temperature poly- 


mer. 

U.S. 2,436,922 (Universal Oil Products)—Cata- 
lytic conversion. 

U.S. 2,436,923 (Universal Oil Products)—De- 
methylation of hydrocarbons in presence of 
water. 

U.S. 2,436,927 (Universal Oil Products)—Pre- 
venting afterburning in fluid catalyst crack- 
ing. 

U.S. 2,436,929 (Universal Oil Products)—Poly- 
merizing with HF-KHF,,. 

U.S. 2,436,932 (Universal Oil Products)—Naph- 
thalene from mono-ethylbenzene. 

U.S. 2,436,938 (Standard Oil Dev.)—Coal cok- 
ing-oil cracking combination. 

U.S. 2,436,944 (Universal Oil Products)—Iso- 
merization. 

U.S. 2,436,957 & 62 & 7,051 (Texas Co.)—-Hy- 
drocarbon synthesis. 

U.S. 2,436,965 (Texas Co.)—Alkylation. 

U.S. 2,436,970. (Standard Oil Dev.) Ferrous 
metal supported ZnO-Bi-oxide catalyst. 

U.S. 2,437,041 (Standard Oil—Indiana) Fuel 
Oil. 


U.S. 2,437,091 (Texas Co.)—Sulfuric acid for- 
tification in alkylation. 

U.S. 2,437,222 (Socony-Vacuum)—Hydrocarbon 
conversion. : 
U.S. 2,437,230 (Shell Dev.)—Separating diole- 

fins with nitriles. 


FOREIGN PATENTS (and Applications) 


Austral. Appl. 16,658/47 (Shell Dev.)—-Homo- 
geneous copolymers. 

Austral. Appl, 16,609/47 (Standard Oil—Indi- 
ana)—Hydrocarbon synthesis. 

Austral. Appl. 16,320/47 (Socony-Vacuum) 

Oil composition. 

Austral. Appl. 16,358/47 (Standard Oil Dev.) 
Reduction of synthesis catalyst. 

Austral. Appl. 16,393/47 (Standard Oil Dev.) 
Maintaining bed of powdered catalyst fluid. 

Austral. Appl. 16,466/47 (Shell Dev.) — Poly- 
merization. 

Austral. Appl. 16,467/47 (Shell Dev.)—Stabil- 
ization of organic compounds. 

Austral. Appl. 16,532-3/47 (Standard Oil Dev.) 
—Hydrocarbon synthesis. 

Austral. Appl. 16,577/47 (Standard Oil Dev.) 
Catalysts. 

Austral. Appl. 16,756/47 
search)—Oxygen. 

Austral. Appl. 17,283/47 (Stanolind) - 
conversion. 

Austral, Appl. 17,339/47 (Shell Dev.)—-Extrac- 
tive crystallization. . 

Can, 446,188 (Standard Oil Dev.) - 
inhibitor in SO, extraction. 

Can, 446,385 (Standard Oil—California) En- 
gine detonation pickup unit. 

Can, 446,407-9 (Houdry Process) 
masses. 

Can, 446,429-31 (Shell Dev.)—Isomerizing pen- 
tone, naphthenes, etc. 

Can, 446,432 (Shell Dev.)—Lubricant contain- 
ing anti-wear ketone. 

Can, 446,433 (Shell Dev.)—-Lubricant contain- 
ing highly cracked distillate boiling above 
500° F. 

Can, 446,550 (Shell Dev.)—Thermo-stable cata- 
lyst containing Li-Al spinel free of water 
soluble Li. 
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A flexible “Cat” 
that s-t-r-e-t-c-h-e-s 
Profits 





‘| PERCO CATALYTIC 
| DESULFURIZATION 


The flexibility of a Perco Catalytic Desul- 
furization unit offers you three-ways to 
profits. This unit operates efficiently for 
(1) Desulfurization, (2) Catalytic Reform- 


ing, (3) Catalytic Cracking. 


Perco Catalytic Desulfurization is espe- 
cially valuable today because of the 
increasing demand for higher-octane gaso- 
lines. Profitable even for processing low 
sulfur feed stocks, this process is invalu-. 


able when used for high sulfur crudes. 


Let a Perco engineer explain how Perco 


Processes can Perk up your Profits. 









PHILLIPS 
PETROLEUM 
COMPANY 


CHEMICAL PRODUCTS DEPARTMENT 
BARTLESVILLE, OKLAHOMA 





PERCO PROCESSES 
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EQUIPMENT PATENT REVIEW 





Skilled Operators Are Not Required 
With Device tor Rapid Pipe-Cutting 


USEFUL FOR MAKING straight or vari- 
ous shaped cuts in pipe, a revolving 
jig and cutting torch holder is said 
to be fast and accurate and does 
not require a skilled operator. 

It consists of an opening jaw ar- 
rangement as shown in Figs. 1 and 
2 in cross section and side views. 
Frame 10 carries three free rollers 
12, 13, and 14, and a drive roller 11 
which is actuated by handle 32 work- 
ing through a gear mechanism. The 
same handle also transmits the de- 
sired motion to the cutting torch 
carriage through cam 59. 

Various shaped cams can be mount- 
ed on shaft 61, depending upon the 
type of cut to be made in the pipe. 
The frame will fit several sizes of 
pipe by means of additional holes 
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Fig. 1—End cross-section view of tool 
using gas torch 36 for making various 
type cuts in piping (U. S. 2,432,703) 


Fig. 2—Cam 59 imparts motion to cutting torch 


71 and 72 for selective ‘connection 
of hinge pin 15. 

U. S. 2,432,703, issued December 
16, 1947, to Frank H. Walden, Phila- 
delphia. 





Flange Faces Regrooved Quickly 
With Portable Serrating Tool 








Fig. 3—Vertical cross section of portable 
serrating tool for repairing pipe flange 
faces (U. S. 2,436,152) 


A PORTABLE SERRATING tool, operated 
by hand, will cut concentric ribs or 
grooves in pipe flanges which have 
been damaged in service or in transit, 
and have been partially repaired by 
deposit welding. 

The device can be set accurately 
for rapid repairs on a great variety 
of flange sizes and depths of cut. 
It is shown in Fig. 3. The base 10 
is held securely in a concentric po- 
sition by the four clamping screws 
12 which project against the inside 
wall of the flange. 

The vertical and horizontal loca- 
tion of the cutting tool 33 can be 
precisely adjusted by various set 
screw arrangements as shown. Cut- 
















ting takes place when arm 28 is ro- 
tated around pin 18, its outer end 
being supported on rider wheel 42. 

U. S. 2,436,152, issued February 
17, 1948, to Norvin W. Richards, 
Brilliant, Ohio. 





Tar Accumulation Is Reduced 
In Modified Tube Sheet Design 


AMONG IMPROVEMENTS claimed for a 
slightly modified design of a fixed- 
bed catalytic cracking unit is a drain- 
ing type tube sheet which will pre- 
vent excessive accumulation of tarry 
material in the lower reaction cham- 
ber manifold. 

A view of the unit is shown in 
partial cross section in Fig. 4 and a 
plan view of the tube sheet in Fig. 5. 
The tube sheet 17 is in the general 
shape of a very flat pyramid with 
circular base so as to effect drainage 
to the four nozzles 40. 

Sloping is indicated on only two 
quadrants in the drawing. However, 
it is understood that the arrange- 
ment is such that the slope exists 
on all four quadrants. 

U. S. 2,432,543, issued December 
16, 1947, to Thomas B. Prickett and 
Raymond C. Lassiatt, assignors to 
Houdry Process Corp., Wilmington, 
Del. 





























Fig. 4—Part of a cross section of fixed- 
bed type cat cracker with draining tube 
sheet 17 (U. S. 2,432,543) 





Fig. 5—Plan view of tube sheet 17 
showing direction of drain flow 








Oxygen Tank Cradle Features 
Locking Cam and Flat Bottom 


A RAPID-ACTING, cam-locking mech- 
anism and a flat bottom are two fea- 
tures of an improved type of cradle 
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NATIONAL FOAM SYSTEM, INC. 


Im (-Yolole[Ulelg Tew iol ae melelimallacil axelictailels 
"ackard Building. Philadelphia 2. Pa. 
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PROTECTS VITAL EQUIPMENT... 


PREVENTS OUT OF OPERATION LOSSES 


With pumps, tanks, pipes, stills and other equipment 
almost impossible to replace today and production 
“runs” at an all-time peak . . . can ‘you afford a fire? 

One of the safest steps toward insuring continuous 
operation is the protection of National Aer-O-Foam. Its 
quick action smothers oil fires in a matter of seconds. 

Aer-O-Foam forms a thick, tough, lasting airtight 
blanket of foam that snuffs out flames . . . insulates 
threatened areas and prevents flashbacks. At the same 
time Aer-O-Foam itself is non-corrosive—is easily 
washed away with hose stream or after drying can be 
readily brushed off machinery, walls and floors. 

Protect your output now with the most practical pro- 
duction insurance you can get—a performance-proved 
Aer-O-Foam fire protection system. National Foam is 
the accepted fire-fighting system for refineries, bulk 
plants and production equipment. That is why oil men 
say to stop a fire . . . start the foam. 


LIQUID 
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Equipment Patent Review 

















Fig. 6—Compressed gas cylinder cradles shown in position on an oxygen tank 
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(U. S. 2,434,655) 


device for carrying, or supporting 
in storage, compressed gas cylinders 
of the oxygen tank type. 

The entire support consists of a 
pair of cradles as shown in Fig. 6. 
Each cradle is essentially a relative- 
ly wide metal strap 11, shaped to fit 
around the cylinder. The ends of 
the strap are bent in the form of a 
flat metal base. Connection means 
are provided by eyebolt 16 and nuts 
17 through holes in the strap. 

Eyebolt 16 supports a flat-sided 
eccentric cam on a pin 18. The cam 
has a knurled handle 20 which moves 
it into and out of locking position. 
Handles 23, 24, 32, and 33 pivot into 
extended carrying position by en- 
gagement with latches 27 and 28 
welded to the straps 11. Or they 
can be swung inwardly to form a 
compact unit for easy storage. 

U. S. 2,434,655, issued Jan. 20, 
1948, to John F. Homer, Newport, 
x. &. 





Pressure Regulator Is Improved 
By Aspirating Effect on Flow 
EMBODYING A STREAMLINED design, a 


new pressure regulating valve uses 
the aspirating effect of the flowing 
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Fig. 7—Elevation view of stream-lined 
pressure regulating valve (U. S. 2,435,- 
057) 
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fluid to obtain improved control of 
the discharge pressure, particularly 
at relatively low flow rates. 


As shown in Fig. 7, the flow passes 
from left to right. A _ supporting 
structure 23 for valve member 19 is 
of streamlined shape with rounded 
nose and tapering tail. Throughout 
most of its length, the fluid passage 
29 is of U-shaped cross section. 

Valve member 19 is actuated by 
a conventional spring and diaphragm, 
operating through bell-crank lever 
45. Variations in fluid pressure are 
transmitted through ports 55 and 56 
to control chamber 28. 


The design of the ports produces an 
aspirating effect which tends to main- 
tain a lower pressure in chamber 
19 than at outlet 16, and causes the 
valve to open far enough to prevent 
the outlet pressure from dropping be- 
low the desired value, even under 
conditions of heavy demand, it is 
stated. 


U. S. 2,435,057, issued January 27, 
1948, to Paul C. Temple, assignor 
to A. W. Cash Co., Decatur, Il. 





Other Recent Patents 


Space does not permit the com- 
plete review of all patents issued 
recently on equipment for the pe- 
troleum processing industry. Fol- 
lowing, however, are brief ab- 
stracts of those with greatest in- 
terest: 


Automatic Welding Cable is pro- 
duced by making relatively large in- 
gots of weld metal with a flux core, 
and subsequent rolling and drawing 
to fine wire, followed by twisting to 
multiple-strand cable and winding on 
reels. U.S. 2,435,800, issued Feb. 10, 
1948, to James M. Sawhill and James 
E. Skinner, assignors to Reid-Avery 
Co., Dundalk, Md. 


Pinion and Ring Gear Pump has 
aligned inlet and outlet ports for 
greater ease in making installations. 
Ring gear includes channels to col- 
lect grit from interior bearing sur- 
face. Fluid being pumped passes 
through these ports, flushing grit 
away. U. S. 2,433,360; Dec. 30, 1947; 
Hiram H. Haight, Wauwatosa,. Wis. 






Pebble Heater for use in such proc- 
esses as producing ethylene or acety- 
lene from petroleum hydrocarbons, in 
which heat transfer is effected by 
small spheres of refractory, for ex- 
ample aluminum oxide, flowing in the 
fluid stream of reactants. U. S. 2- 
432,503, issued Dec. 16, 1947, to Eric 
V. Bergstrom and Ernest Utterback, 
assignors to Socony-Vacuum Oil Co., 
Inc. 


Control Means for Pebble Heater 
in which a separate, smaller stream 
of pebbles flows through the pre- 
heating chamber while the other por- 
tion does not. Flow is proportioned 
by means of temperature differentia! 
instruments. U. S. 2,432,873, issued 
Dec. 16, 1947, to Bernardo J. Ferro 
and J. Frank Church, assignors to 
Phillips Petroleum Co. 


Steam Separators for boiler plants 
based on centrifugal principle and de- 
signed for installation in the steam 
and water drum. U. S. 2,434,637, to 
Paul M. Brister; 2,434,663, to Samuel 
Letvin; and 2,434,677, to Thomas B. 
Stillman, Jan. 20, 1948; assignors to 
Babcock and Wilcox Co., Rockleigh, 
N. J. 


Sludge Removal Tank for treatment 
of water to reduce hardness, turbidity, 
etc., useful chiefly for tanks ranging 
from 40 to 200 ft. in diameter and 8 
to 20 ft. in depth, and incorporating 
an inexpensive, built-in flocculation 
zone. U. S. 2,436,749, issued Feb- 
ruary 24, 1948, to John Galandak 
and Ewald A. Kamp, assignors to 
Graver Tank & Mfg. Co. 


Electric Generator operated by the 
flow of fluid in the pipe line and placed 
in a by-pass; used to produce the cur- 
rent required for cathodic protection 
of line against corrosion. U. S. 2,436,- 
683,: issued February 24, 1948, to 
Joseph H. Wood, Jr., Atlantic Pipe 
Line Co. 


Catalyst Stripper is said to have 
better efficiency by increasing the 
density of the fluidized catalyst 
stream entering the stripping zone; it 
uses a design which decreases the ef- 
fective diameter of the stripper in re- 
lation to its length. U. S. 2,436,225, 
issued Feb. 17, 1948, to Henry J. 
Ogorzaly and Wilford P. Lakin, as- 
signors to Standard Oil Development 
Co. 














How to Obtain Patents 


Readers may obtain copies of 
any U. S. patents from the Pat- 
ent Office at 25 cents each. Or- 
der by patent number from The 
Commissioner of Patents, 
Washington 25, D. C. 
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“Foilclad” Pipe Units are insulated 
at the manufacturer’s plant to meet 
the individual customer’s project spe- 
cifications. Designed for overhead 
distribution lines for oil, steam, or 
other process liquids in refineries, the 
pre-insulated pipe is now finding ap- 
plication in other industries as well. 
Units are shipped in 21 ft. sections, 
ready for installation at the job site. 
They can be furnished in any pipe 
diameter and most materials. The 
specified insulation—cork, asbestos, 
etc.—is machine-coated at the fac- 
tory with high temperature asphalt 
and then tension-wrapped with as- 
phalt-saturated asbestos felt. This is 
followed by a second coating of as- 
phalt and tension-wrapping of alu- 
minum or copper foil. Foilclad Units 
can also be furnished in the form of 
a pipe within a pipe, with the insula- 
tion around the outer pipe. Ric-wil 
Co. 





2—Equalizing Joints 


A pantograph arrangement assures 
accurate equalizing of the rings in 
the Zallea “Duo Equallizing’” expan- 
sion joint. 


The pantograph chains 
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are installed on the outside edge of 
the rings. The neutral points of the 
pantographs are anchored in the end 
fittings and intermediate equalizing 
rings. Thus any movement in the 
end fitting is immediately and simul- 
taneously transmitted to all rings. 
The joints are recommended for all 
intermittent steam services. Zallea 
Bros. 





3—Twelve-Drum Truck 





A new high-lift, electrical indus- 
trial platform truck will handle up 
to 12 drums or barrels at one time. 
The load is prevented from rolling 
off during transit by, metal prongs 
inserted into the platform; they can 
be removed as needed. The platform 
is of heavy welded steel construction. 
Raised ribs support the drums or bar- 
rels at each end and prevent wob- 
bling. A four-wheel forward outrig- 
ger supports and balances the un- 
usually long platform. Yale & Towne 
Mfg. Co. 





4—Safe Welding Coupling 


The new “Saftyweld” coupling per- 
mits quick and positive joining of 
pipe sections so that flow can be re- 
sumed immediately and the welding 
performed later with the line in serv- 
ice and under pressure, thus reduc- 
ing materially out-of-service time. 
The coupling consists of a steel sleeve 
with internal grooves into which are 








fitted Neoprene packing rings. The 
coupling is placed over the two ends 
of pipe, the clamping set screws 
tightened, and packing fluid forced 
in through the ports provided. The 
line can then be put into active serv- 
ice. Welding, can be done as much 
as a week later. Sizes from 2 to 
30 in. or larger can be supplied. A 
technical paper by the inventor of 
the device received 1st Award in the 
Structures and Structural Applica- 
tion Division in the recent James F. 
Lincoln Arc Welding competition. 
Clark Goodman Supply Co. 





5—Tank Jacks 


Screw type “Simplex” Jacks are 
adapted to supporting and leveling 
tanks in outside installations. As 
shown here they are being used to 
support water treating vats at El 
Paso Natural Gas Co., Fullerton, Tex- 
as. The No. 9207 series has been re- 
designed for increased strength and 
has been simplified to facilitate selec- 
tion, it is reported. The jacks are 


readily movable to any location de- 
Templeton, Kenly & Co. 


sired. 
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6—Wrought Stainless Steel 


Carpenter Stainless No. 20 now 
makes available in the forms of bar 
stock, wire, strip, tubing, and pipe 
the steel alloy known as Durimet 20, 
previously available only in cast 
form. The Carpenter product has the 
same analysis as Durimet 20 (20 Cr, 
29 Ni 2 Mo, 3 Cu) and is being manu- 
factured through an exclusive licens- 
ing arrangement with Duriron Co., 
it is stated. It is resistant to sul- 
furic acid, 60° Bé (78%) at 125° F., 
and is satisfactory for use in 65% 
and 93% sulfuric acid, while retain- 
ing the mechanical properties of 18-8 
stainless steel. Forms and sizes now 
available include: centerless ground 
round bars; hot rolled and cold drawn 
bars and wire in rounds, rectangles, 
squares, and hexagons; hot and cold 
rolled strip up to 8 in. wide and 0.010 
to 0.140 in. thick; tubing from % to 
2% in. O.D.; and standard pipe sizes 
up to 2 in. Carpenter Steel Co. 








7—Lightweight Extinguisher 


The Ansul “4” is a new 4 lb. mod- 
el, dry chemical, fire extinguisher. 
It is said to be designed for effec- 
tive use by inexperienced operators. 
It measures 19% in. long by 3% in. 

































































diameter, and is supplied with a 
quick-opening bracket for vertical or 
horizontal mounting. It is suitable 
for fires in flammable liquids, gases, 
solids, and electrical equipment, as 
well as for ordinary combustibles. 
The extinguishing agent used, Ansul 
Plus-Fifty Dry Chemical, is claimed 
to be non-toxic, non-corrosive, and a 
non-conductor of electricity. Ansul 
Chemical Co. 





8—Ratchet Accessory 



































































Any ¥% in. drive socket wrench 
handle or attachment can be con- 
verted into a ratcheting device with 
the new “Ratchetor No. 5447” it is 
reported. The tool has a ¥% in. 
square plug with ball-check for hold- 
ing a socket wrench, a % in. square 
opening for insertion of handle or at- 
tachment, and a reversible ratcheting 
mechanism. It is intended mainly 
for use with a hinge handle, a hinge 
handle plus extension, a speed handle, 
or a torque wrench, but it can be 
used with other non-ratcheting han- 
dles. Positive engagement is pro- 
vided every 10% degrees by 34 ratch- 
et teeth. The reversing lever acts 
directly on a pawl, eliminating a 
separate cam mechanism and the 
possibility of misalignment. Plomb 
Tool Co. 





9—Electronic Timer 
The Photoswitch Electronic Inter- 


val Timer, Series 30, has a range of 


from 0.03 seconds to four minutes. It 
is recommended for chemical feeders, 





spot welders, conveyors, and similar 
equipment. It operates on 115/230 
volts, 50-50. cycles. Relay contact 
rating is 10 amps, 115 volts, AC 
(main output); and 1 amp., 115 volts 
AC (auxiliary). The unit has a re- 
peat cycle accuracy of 2%. The 
basic circuit is self-compensating for 
changes in line voltage. Net weight 
of the instrument is 8 lbs. Photo- 
switch, Inc. 





10—Too!l Kit 


Consisting of a recently announced, 
electrically-driven, impact tool along 
with most important accessories, a 
new all-purpose tool kit is now avail- 
able. Packed in a wood carrying case, 
the kit includes standard accessories 
for drilling steel, masonry or wood, 
reaming, wire brushing, nut-running 
and removal, tapping, driving and re- 
moving screws, extracting broken cap 
screws and studs, and hole saw work. 
The impact tool will plug into any 
AC-DC socket and run as a conven- 
tional rotary tool until it meets re- 
sistance. It then delivers 1900 rotary 
impacts per minute without kick or 
twist being transmitted to the op- 
erator. It is furnished in either 110 
or 220 volt motors. Ingersoll-Rand Co. 
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e E. B. Badger & Sons Co. is the original and 
sole manufacturer of BADGER Expansion Joints. 


ONcE you install dependable, long-lasting Badger 
Packless Corrugated Expansion Joints, your pipe 


expansion problems are solved. 

The flexing member of every one of these joints is 
made from a single piece of tubing; hence no packing 
is required. This eliminates costly and troublesome 
maintenance —assures long service without attention. 


Other important advantages of the Badger Expan- 
sion Joint are its simplicity, compactness and ease of 
installation. 


Badger Packless Expansion Joints for the Petroleum 
industry are made of stainless steel and other alloys to 
withstand high temperatures and resist corrosion. 

A special heat treatment, after forming, further 
assures their resistance to corrosion, thereby lengthening 
their life of service. 

For more information about these “life-time” expan- 
sion joints, write for Bulletin No. 100. 


E. B. BADGER & SONS CO., Cambridge Division, 260 Bent Street, Cambridge 41, Mass. 
3 g AGENTS IN PRINCIPAL CITIES 


PACKLESS CORRUGATED 
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NATURAL GASOLINE 
HYDROCARBONS 


lso-Pentane 


Normal Butane WARREN’S 
lso-Butane HAWKINS, TEXAS 
Propane PLANT 


POWER- 


STA-VOL-ENE 
“Strength, force or energy manifested in action.” 









For the finest motor fuel blend, use 


WARREN STABILIZED NATURAL GASOLINE 


WARREN PETROLEUM CORPORATION 


Producers, Manufacturers Export Terminals: Corpus Christi, Port Arthu: Baytown, Texas City, 
Exporters and Marketers and Norsworthy, Houston, Texas; Lake Charles, La.; Marcus Hook, Pa. 









TULSA 2, OKLAHOMA CABLE ADDRESSES: Stavolene. Warren 
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11—Geared Tube Cleaner 





‘The Airetool geared tube cleaner, 
No. CC-325, has been developed for 
removing extremely bad scale in heat 
exchanger and condenser tubes, % 
to 2% in. I.D. The motor operates 
up to a maximum speed of 800 rpm. 
and will clean tubes even though 
completely ‘closed with scale, it is 
said. Various types of drills are 
available for use with this cleaner. 
A muffler for reducing noise without 
reducing power can also be furnished. 
Airetool Mfg. Co. 





12—Recording Spectrometer 


The new GE recording mass spec- 
trometer has a measurable mass 
range of 1 to 350 and can be adjusted 
to any portion of that range, it is 
stated. It is built in two main sec- 
tions for easy inspection and mainte- 
nance. Control section houses elec- 
tronic components and recorder; tube 
rack houses spectrometer tube, vac- 
uum pumps, gages, and sampling sys- 
tem. Sensitivity is one part in 100,- 
000. Accuracy is generally one mole- 
% or better. Sample pressure range 
is from 100 microns to 760 mm. Re- 
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corder is a Leeds & Northrup Speed- 
omax G. Dimensions are as follows: 
control rack, 72 in. high by 40 in. 
wide by 40 in. deep (including table) ; 
tube rack, 57 in. high by 57 in. long 
by 31 in. wide. Net weight of instru- 
ment is about 1850 Ilb.; shipping 
weight, about 1500 lb. The user must 
supply power at 115 volts, 25 amps., 
60 cycle; water from tap at 1 pint/ 
minute; and liquid air at 2 qts./day. 
General Electric Co., Special Prod- 
ucts Division. 





13—Four-way Valve 


. 


a 








Features of the Saval Valve No. 
8298, a 4-way selector valve for 5000 
psi. service and 1% in. pipe size, are 
low load on the handle, ball-bearing 
construction, and stops and balanced 
detents for all three operating po- 
sitions. A force of 35 lbs. on the 12 
in. handle actuates the valve at top 
pressure. It is designed for cor- 
rosion-resistant service with water, 
oil, or gas, and has a forged steel 
body. Manufacturer’s tests indicate 
life expectancy of over one million 
cycles. Saval Co. 





14—Instrument Template 


The new No. 47 Instrument Sym- 
bols Template is recommended for 
the use of all designers and drafts- 
men in the petroleum industry. It 
includes schematic diagrams of re- 
corders, indicators, controllers, valves, 
manometers, and liquid level control- 
lers. It is made of clear, 0.040 in. 
thick plastic with the printing on 
the reverse side to prevent its wear- 





ing off. The template has a 90° pro- 
tractor and a dotted line radius 
guide; its actual size is 5 by 8 in. 
Rapidesign, Inc. 





15—-Laboratory Mixer 


The new “Mixaire” air motor stirrer 
for the laboratory allows variable 
speeds from 1 to 6000 rpm, and is 
said to be a safe replacement for 
electric motors in the 0 to 1/6 hp.’ 
range. It is recommended for pres- 
sures below 100 psi. and speeds be- 
low 6000 rpm. and will run smoothly 
at moderate speeds as low as 100 
rpm. Weighing three lbs. and mea- 
suring 2% in. diameter, it is mounted 
on a 6 in. length of nickel plated, 
4% in. standard pipe, which serves 
as a support arm for clamping to 
any standard laboratory support. The 
Mixaire is supplied complete with 
pulley and chuck for shafts up to 
¥% in. diameter, nickel plated stirrer, 
9 in. shaft, and 2 in. diameter pro- 
peller. Emil Greiner Co. 
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16—Stops Reverse Rotation 


“Back-run” or reverse rotation in 
some machinery operations can cause 
serious damage. The new Falk 
“Backstop” is a simple device to be 
attached to the drive, operating, or 
free, shaft for preventing this un- 
wanted reverse rotation. It is sup- 
plied in three sizes for maximum 
speeds of 1800, 2400, and 3600 rpm.; 
torque ratings of 3360, 1155, and 541 
lb. ft.; and horsepower at 100 rpm. 
of 64, 22, and 10.3. Falk Corp. 





17—Boiler Feed Pump 


A new line of vertical design, high 
pressure, centrifugal pumps for boiler 
feed water are said to cut to a mini- 





mum the required floor space and 
do away with special foundations and 
flexible couplings. The pumps are 
available in either electric motor or 
steam turbine drive from % to 20 hp. 
Capacity range is up to 135 gpm. 
They use 3450 rpm., vertical, ball- 
bearing motors. Single phase motors 
are capacitor start, induction run, 
suitable for operation on 115/230 
volt, 60 cycle, AC current; three 
phase motors are rated 220/440 volt, 
60 cycle. To prevent heat conducted 
up the shaft from injuring the lower 
motor bearing, it is packed with high 
temperature grease, satisfactory up 
to 350° F. Jacuzzi Bros., Inc. 





18—Magnetic Level Control 


A magnetic proximity switch con- 
taining an Alnico permanent magnet 
element has no direct mechanical 
linkage with the float part of the 
new “Magneswitch Model <A” for 
liquid level control service, thus per- 
mitting the elimination of conven- 
tional packing boxes, bellows, and 
diaphragms. The two working parts 
of the device are separated by a 
heavy, non-magnetic, stainless steel 
plate, which serves as a pressure 
barrier or seal for closed tank in- 
stallations. Under test, the Magne- 
switch has withstood 2 million opera- 
tions on a 115 volt, 10 amp., non- 
inductive load without failure. It is 
rated to handle AC motors up to 4 
hp. Standard units are available for 
mounting directly in the side or end 
of open or closed vessels with in- 
ternal pressures up to 600 psi. and 
temperatures up to 700° F. Special 
materials of construction can be fur- 
nished for various corrosive condi- 
tions. Magneswitch, Inc. 





19—High Temperature Indicator 


The Unit 263 laboratory gas tem- 
perature indicator will measure gas 
temperatures to 5000° F., it is said. 
Simple in operation, all that is re- 
quired is the insertion of a probe into 
the gas stream and operation of a 
single control valve. Accuracy is 1% 
up to 2000° F.; in the range 2000 to 
5000° F., reproducibility of plus or 
minus 2% is reported. The instrument 


is said to be especially suitable for 
use with gas turbines, turbo jets, ram 
jets, and rockets in the laboratory. 
Various metals are available for the 
probes; probe diameter, length, and 
shape are also furnished to custo- 
mer’s specifications. Instruments are 
available two months from receipt of 
order. Fairchild Camera & Instru- 
ment Corp. 





20—Asphalt Improver 


A recent addition -to the line of 
ARWAXES is a concentrate of 15% 
polyisobutylene in blown asphalt with 
a penetration of 28. Known as AR- 
WAX 720-1, its Vistanex (polyiso- 
butylene) content is of the high mole- 
cular weight type, and it has a melt- 
ing point of 165 to 175° F. The 
formula is for use in paper coating 
and laminating applications. It is 
said to increase the viscosity of as- 
phalt, prevent penetration, and pro- 
vide a stronger, more flexible bond. 
American Resinous Chemicals Corp. 





21—Cast Iron Welding 


The new “Flexarc” electrodes for 
d-c or a-c welding of cast iron were 
developed to hold thermal stresses 
to a minimum and prevent extreme 
hardness in the heat affected zone. 
“Flexarc Castingweld” is furnished 
in 3/32, %, and 5/32 in. diameter, 
and uses a mild steel core wire with 
a low melting point coating. ‘“Flex- 
arc Freemachineweld” is available in 
% and 5/32 in. diameters, and uses 
a pure nickel core wire extruded with 
a special coating adopted for use on 
cast iron. Westinghouse Electric 
Corp. 
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22—Reinforcing Bar 





“Webrib,” a new form of reinforc- 
ing bar for use in concrete construc- 
tion, is said to effect a one-third 
saving in weight of steel required. 
The bar is a deformed dumb bell 
shape, produced by cold spiral bend- 
ing and twisting an intermediate 
grade bar. In so doing, the manufac- 
turer states the yield point can be 
raised from 40,000 to 60,000 psi., an 
increase of 50%. The usual bonding 
qualities of conventional transverse 
ribbing is improved by the strength 
inherent in the shape of the spiral. 
Bars can be bent easily. Webrib Steel 
Corp. 





23—New Alloy Tube 


Condenser tubes of a new alloy, 
composition, known as Cupro-Nickel, 
10%, Alloy No. 508, are now avail- 
able at a price comparable to alu- 
minum brass, it was reported. Rec- 
ommended for utility and marine in- 
Stallations encountering high veloci- 
ties, high temperatures, brackish or 
salt water, and bad pollution, the 
tube’s nominal analysis is 88.5% Cu., 
10% Ni., and 1.5% Fe. The alloy was 
developed by the British Non-Ferrous 
Metals Research Assocation. Pre- 
liminary trials have indicated it will 
perform favorably in comparison with 
cupro-nickel, 30%, company said. Re- 
vere Copper and Brass Inc. 





24——Piping Slide Rule 


The Tube-Turn Velocity and Pres- 
ure Drop Calculator provides, in 
lide rule form, a tool for engineers 
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working on fluid flow problems. It 
will give two kinds of answers, ac- 
cording to the manufacturer: (1) a 
quick estimate based upon the pipe 
friction factor of 0.006, and (2) an 
accurate solution, derived from the 
estimate by applying a correction 
factor to the straight pipe losses. 
One part of the rule is devoted to 
liquids and another to gaseous fluids. 
Due to compressibility effect, the cal- 
culator will not give accurate solu- 
tions for gaseous fluids where the 
pressure drop exceeds 10 to 15% of 
the initial pressure. Tube-Turns, Inc. 





Trade Literature 


25—Dehydrator-water pH 


Dehydrator-Water pH Recorded by 
Micromax, Bulletin ND44-96-702(1), 
describes glass electrode equipment 
for indication, recording, and control 
of pH of petroleum refinery water; 
includes both strip and round chart 
recorders. Leeds & Northrup Co. 


26—Iron Castings 


Process-Iron Castings, Bulletin 
1115, a 20-page booklet illustrating 
the production of iron castings in- 
cludes analytical data on process cast 
iron and a specification summary on 
types classified by specification num- 
ber. McNally Pittsburgh Foundries, 
Inc. 


. 27—Welding Guide 


Designer’s Guide for Welded Con- 
struction gives standard arc welding 
symbols, properties of base metals 
and weld metals, and other: design 
data in such form that it can be 
placed under a desk glass or tacked 
to a drawing board for quick refer- 
ence. Lincoln Electric Co. 


28—Metallizing 


Metco News, Vol. 4, No. 3, includes 
seven pages on how time and money 
may be saved by metal spraying of 
worn equipment, and another article 
describing “SPRABOND” bonding 
metal. Metallizing Engineering Co., 
Inc. 


29—Water Treatment 


Automatic pH Control in Water 
and Industrial Waste Treatment, 
Technical Paper No. 55, is a reprint 
of a recent article on that subject by 
Robert T. Sheen, consulting engineer, 
and appearing originally in Industrial 
& Engineering Chemistry, 39, 11, 
Nov., 1947. Milton Roy Co. 


More “What's New!” Items, Page 376 


FOR 


ENGINE TESTS 
on 


FUELS « LUBES 





Use TAYLOR 
DYNAMOMETERS 


* 99.7% Accurate 

* Eliminate Fire Hazard 
* Use Less Floor Space 
* Get Plus Economy 


If you engine-test new fuels and 
lubes for fuel efficiency, lubricant life, 
B.H.P. output — you want accurate 
results. Taylor Dynamometers guar- 
antee 99.7% accuracy! 


There’s a Taylor Dynamometer to 
fit your needs. Capacities range from 
3.5 hp at 25,000 rpm to 6000 hp at 
750 rpm. A complete line of acces- 
sories is available including tachome- 
ters, revolution counters and engine 
support jacks. 

Taylor Dynamometers are of the 
Power Absorption Type and extreme- 
ly compact. They offer real economy 
in both initial and operational costs. 


Taylor engineers have over 25 years 
of experience in a tremendous variety 
of prime mover testing problems. 
They will be glad to assist you with- 
out obligation, Taylor Manufacturing 
Co., 3096 West Meinecke, Milwaukee 
10, Wisconsin. 


FREE! 


Send for detailed informative leaflet on 
Taylor HI-EFF Dynamometers describ- 
ing all models and copmeeeee, Write 
on your business letterhead for bulletin 
No. 760. 
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FOR EASIER 
IDENTIFICATION 














































You can identify each Type of 
Chiksan Ball-Bearing Swivel 

Joint by its distinctive color. 
| Pressure Ratings are color-coded 
as follows: 


| MAXIMUM PRESSURE, 300 psi. ..... GREEN 
| MAXIMUM PRESSURE, 1,000 psi...... BLUE 
MAXIMUM PRESSURE, 3,000 psi . ALUMINUM 
MAXIMUM PRESSURE, 12,000 psi .... . RED 


MAXIMUM TEMPERATURE, 
500°F, 700 psi. .... . YELLOW 


WRITE FOR THE NEW CHIKSAN CATALOG 
which gives complete data. 


+ MAX. PRESSURE 
: 300 psi 
GREEN 
































MAX. PRESSURE 
1,000 psi-BLUE 











































MAX. TEMPERATURE 
500 °F -700 psi-YELLOW 








MAX. PRESSURE 
3,000 psi 
ALUMINUM 

REPRESENTATIVES IN PRINCIPAL CITIES 


WELL EQUIPMENT MFG. CORP. 
MID-CONTINENT AREA 


























HOUSTON 1, TEXAS 




















BREA, CALIFORNIA - NEW YORK 7 
EXCLUSIVE EXPORT REPRESENTATIVE 

















CHIKSAN COMPANY 
BREA, CALIFORNIA 


New York 7 Houston 1 






SWIVEL JOINTS 
FOR ALL PURPOSES 
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30—Multiple Port Drainers 


Cochrane Multiport Drainers, Pub- 
lication 4340, provides illustrations, 
specification tables, capacities, and 
list prices on standard and external 
cage type multiple port drainers for 
removing condensate from evapora- 
tors, heaters, separators, coils, or 
steam lines. Cochrane Corp. 


31—Photographic Equipment 

Photographic Processing E quip - 
ment, 1948 Catalog, covers photo 
printing sinks, cabinets, dryers, heat- 
ing units, and photography labora- 
tory layouts. Oscar Fisher Co., Inc. 


32—Flexible Couplings 


Baldwin-Rex Roller Chain Flexible 
Couplings, Bulletin 48-6, a new cata- 
log section includes diagrams on five 
types of shaft misalignment, specifi- 
cation data, and list prices. Chain 
Belt Co., Baldwin-Duckworth Div. 


33—Fuel Oil Burners 


Mechanical Fuel Oil Burning Sys- 
tem, Bulletin 16-A, gives data on di- 
mensions, pressure capacity tables, 
and other information on mechanical 
fuel oil burners for use in large in- 
dustrial steam boiler plants. Schutte 
& Koerting Co. 


34—Disec Valves 


R-S Valves, Catalog No. 17, 52 
pages, indexed, on 11 basic types of 
butterfly or disc valves as well as a 
special section on prime movers for 
this type of equipment. R-S Prod- 
ucts Corp. 


35—Operation Recorders 


The Graphic, Bulletin No. 247, a 
16-page presentation of data on op- 
eration recorders—how they are se- 
lected, and how they are used. Appli- 
cations cover such topics as process 
condition recording, materials han- 
dling records, power data, etc. Ester- 
line-Angus Co., Inc. 


36—Valves 


Rockwell Valves, Bulletin Nos. 500, 
501, 502, 503, 504, and 505, describe 
slide valves; flanged, wafer, and 
threaded butterfly valves; and auto- 
matic and power-operated control 
valves. W. S. Rockwell Co. 


37—Materials Handling Trucks 


Gas and Electric Fork Trucks and 
Industrial Towing Tractors, a new 40- 
page catalog on the Tructractor line 
of materials handling trucks and ac- 
cessory equipment. Clark Equipment 








Co., Tructractor Div. 
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What's New! 





38—Low-temperature Steel 


Some Properties of Low Carbon 
814% Nickel Steel, reprint of a paper 
presented at the Petroleum Mechan- 
ical Engineering Conference of the 
ASME at Houston, October, 1947, 
and describing a new alloy steel de- 
signed for sub-zero applications in 
petroleum processing and allied fields 
and moderate in cost. The material 
is also finding use in fields where 
temperature is not of primary con- 
cern, it is reported. International 
Nickel Co., Inc. 


39—Scale Removal 


Chemical Removal .of Scale from 
Water Lines, a 10-page presentation 
o: methods for using chemical addi- 
tives to remove scale in industrial 
water lines, citing some cases in na- 
tural gas plants and refineries. Dow- 
ell, Inc. 


40—Compressor Control 


Dual Control System Synchronizes 
Compressor Speed-Intake Gas Pres- 
sure, a reprint of an article dealing 
with the problem of maintaining con- 
stant intake pressure to compressors 
as worked out in a Winnie, Texas 
gasoline plant. Clark Bros. Co., Inc. 


41—Lightweight Pumps 
Self-Priming Centrifugal Light- 
weight Pumps, Bulletin No. TLW-13, 
describes performance and uses of a 
line of portable pumps. designed 
chiefly for emergency water service, 
in 1%, 2, and 3 in. sizes, gasoline or 
electric powered. Gorman-Rupp Co. 


42—Piston Rings 


Cook Graphitic Iron Piston Rings, 
Catalog No. 470, 36 pages covering 
piston rings for industrial size Die- 
sels and compressors. Includes en- 
gineering tables, diagrams and data 
needed for ordering rings, as well 
as suggestions for correcting piston 
ring problems. C. Lee Cook Mfg. Co. 





For Your Convenience 


Business reply cards are in- 
cluded in this issue of PETRO- 
LEUM PROCESSING to assist you 
in obtaining more information 
on any items reviewed in 
“What’s New!” You'll find them 
facing page 369. Just circle the 
numbers corresponding to the 
numbers on the items you're in- 
terested in, fill in the bottom of 
the card, and drop it in the 
mail. No postage required. 
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‘ ERIE, for many years, has | 
maintained high standards by stressing j 
quality in the manufacture of special a 
bolts and studs, a large portion of 
which are used by the oil refining 
industries in the manufacture of regular 
and high octane gasoline. 

It will pay you to send us your inquiries a 
which will be given our best attention. 


SUBSIDIARY OF BARIUM STEEL CORPORATION 


Emxe, Pa. 


_ Stubs * BOLTS +> NUTS ~\ WN ALLOYS~ STAINLESS « CARBON + BRONZE 
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f Quality seen at a glance 


& 


} 
AND PROVED BY YEAR-ROUND 
PERFORMANCE! : 






ae See what the crystal-clear transparency of lubricants made 
with Metasap Stearate Bases means — quality assurance for 
your customer. Know that these water-insoluble, anhydrous 
lubricants will not dissolve when wet by rain or puddle 
splashes — will not separate, bleed, cake, freeze or evapor- 
ate—will perform efficiently under all temperature conditions. 








And, compared with lime or soda base greases, Metasap 
Bases give your greases less base and more mineral oil — the 
true lubricating ingredient. Furthur, any desired consistency 
is obtainable—from a hard, stiff, short-feathered grease to 
a thin fluid lubricant. 


METASAP CHEMICAL COMPANY, Harrison, N. J. 


CHICAGO e BOSTON ¢ RICHMOND, CALIF. « CEDARTOWN, GA. 


whickelaeh ist: 


of Aluminum - Calcium - Lead - Zinc 
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Capture Waste Heat with a 


G-R STEAM GENERATOR 


In many refineries, cracking coil tar, hot gas oil, or lighter oils 
are being cooled with water, resulting in waste of heat. 


























In other instances, hot gases are being discharged to atmosphere 
or their heat is not being utilized. 

















Much of this heat can be recovered by using the hot material, 
liquid or gas to generate steam at boiler pressures from raw, un- 
treated water in a G-R Steam Generator. And this G-R method of 
heat recovery has additional important benefits . . . it lightens 
the load on the cooling system, reduces pumping costs, and pro- 
vides an economical method of securing additional steam ca- 
pacity. 












































G-R Steam Generators are available in a variety of types, either 
with submerged heating elements or with heater type design. 
Write for full information on these heat-saving units that may ef- 
fect important economies in your plant. 
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API Refining Division Meets 
In Philadelphia May 10-13 


IVE technical sessions and an 

open dinner meeting make up the 
program for the Thirteenth Mid-Year 
meeting of the Division of Refining 
of the American Petroleum Institute 
at the Benjamin Franklin Hotel in 
Philadelphia, May 10-13. Program 
subjects have been announced’ by 
William T. Gunn, director of the Re- 
fining Division, but not as yet the 
names of the speakers. 

A symposium on corrosion will be 
held the evening of May 11 and the 
morning of the 12th. A number of 
papers on various phases of the sub- 
ject are in preparation and discussion 
from the floor will be invited. 

“Training in Refining’ is the sub- 
ject of the afternoon meeting May 12, 
sponsored by the special subcommit- 
tee on this subject of the API Gen- 
eral Refining Committee. One feature 
of this meeting will be a report from 
the University of Texas on the na- 
tionwide survey it is making of post- 
war training practices in the refin- 
ing industry. 

“The Butane Question” is the sub- 
ject of the session scheduled for the 
morning of May 13. Recognizing the 
increasing economic importance be- 
ing assigned to light hydrocarbons, 
papers will be presented showing 
their status in the refining, natural 
gasoline and cycling industries. 

At the session on “High Octane 
Motor Fuels” the afternoon of the 
13th, papers will be given showing 
the effect of increasing octane num- 
ber on refinery yields. 

The dinner session will be on May 
12, the speaker and subject to be of 
general interest to all refiners. Vari- 

ous committees and subcommittees of 
the API General Refining Committee 
will meet and the central committees 
on Accident Prevention and Fire Pro- 
tection of the API Department of 
Safety will also meet during the mid- 
year meeting of the Refining Division. 


Coming Meeting Calendar 


April 


5-7, Western Petroleum Refiners Assn., an- 
nual meeting, Galvez and Buccaneer Hotels, 
Galveston, Texas. 

5-8, National Assn. of Corrosion Engineers, 
fourth annual conference and _ exhibition, 
Jefferson Hotel, St. Louis, Mo. 

19-21, American Society of Lubrication Engi- 
neers, annual convention, Statler Hotel, 
Buffalo, N. Y. 

19-23, American Chemical Society, 113th an- 
nual meeting, Chicago. 

21-23 National Petroleum Assn., Hotel Cleve- 
land, Cleveland. 


May 


4-5, American Gas Assn., Natural Gas Dept., 
annual spring meeting, Rice Hotel, Houston. 

9-12, American Institute of Chemical Engi- 
neers, regional meeting, Hollenden Hotel, 
Cleveland. 

10-13, American Petroleum Institute, Division 
of Refining, mid-year meeting, Ben Frank- 
lin Hotel, Philadelphia. 

15-22. International Petroleum Exposition, 
Tulsa. 
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ASTM Issues Annual Edition 
Of Petroleum Standards 


A. 8. T. M. Standards on Petroleum 
Products and Lubricants, 1947 Edition, 
American Society for Testing Materials 
Committee D-2; 6 x 9 in., 710 pages, 
heavy paper binding, $4.75; cloth bind- 
ing, $5.40. (1947). 

Issued annually since 1927, this lat- 
est edition of ASTM Standards on 
Petroleum Products and Lubricants 
includes in approved form 105 test 
methods, 29 specifications, six lists of 
definitions of terms, and one recom- 
mended practice for designation of 
requirements in standards. 

The standards are arranged numer- 
ically; however, there is a detailed 
table of contents listing them accord- 
ing to the general fields covered, and 
also a subject index. 

Among the tests and specifications 
covered are those for motor and avia- 
tion fuels, Diesel and burner fuels, 
kerosine and illuminating oils, lubri- 
cating oils and greases, petrolatums 
and paraffin waxes, asphaltic mate- 
rials, solvents, electrical insulating 
oils, plant spray oils and petroleum 
sulfonates and crudes. 

The book includes all ASTM re- 
quirements except those for engine 
knock testing. A new and separate 
manual on fuel rating is planned for 
early publication. 


Long-recognized Need Filled 
By Metals Corrosion Handbook 


The Corrosion Handbook, edited by 
Herbert H. Uhlig, and sponsored by the 
Electrochemical Society; 5% x 9 in., 1220 
pages, stiff cloth binding, illustrated, in- 
dexed, $12.00. 


Corrosion as a heavy tax on our 
national income now has been recog- 
nized as an important problem con- 
fronting all industry. The need for 
a handbook of this type gained recog- 
nition among engineers specializing in 
the field some years ago. 

The Corrosion Handbook is a re- 
sult of plans growing out of informal 
conversations at an annual corrosion 
inspection by International Nickel Co. 
and at early corrosion conferences of 
the American Association for the Ad- 
vancement of Science, the editor ex- 
plains in his preface. These plans led 
in part to the organization of the 
Corrosion Division of the Electro- 
chemical Society in 1942, which group 
Set as one of its first objectives the 
publication of this type of conveni- 
ent reference volume. 

The kind of information presented is 
exemplified by the section headings in 
the book: theory; corrosion in liquid, 
gases, and the atmosphere; special 
topics, soil, sea water, lubricants, me- 
chanical factors; high-temperature 
Corrosion; corrosion protection; and 
testing methods. 

Throughout the volume, the empha- 
SIS has been on quantitative informa- 
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Copies of all books reviewed here 
may be ordered from the Reader’s Serv-, 
ice Department, Petroleum Processing, 
1213 West Third St., Cleveland 13, for 
the price listed, postpaid, unless indi- 
cated otherwise. Ohio purchasers please 
add 3% tax. 











tion. It was felt that qualitative data 
would leave the reader uncertain as 
to proper interpretation. Corrosion 
rates are expressed in now-widely ac- 
cepted form of inches penetration per 
year (ipy) or milligrams per square 
decimeter per day (mdd). 

Two useful sections in the hand- 
book are a glossary of terms used in 
corrosion, and a list of abbreviations. 
In addition, a comprehensive appendix 
presents general tables of value to the 
corrosion engineer, high-temperature 
equilibria for oxidation and carburi- 
zation of iron, and photographic illus- 
trations of typical forms of corro- 
sion. 

A complete list of the contributors 
and their company affiliations dis- 
closes that studies by most of the 
top authorities from all industries 
have been included in the book. 

Dr. Uhlig, the editor, is associate 
professor of metallurgy in charge of 
the Corrosion Laboratory, Massachu- 
setts Institute of Technology, and is 
accepted as a leader among American 
corrosion engineers. 


New Research Institute Book 
Useful Guide for Planning 


Research in Industry, edited by C. C. 
Furnas; 5% x 9 in., 586 pages, stiff 
cloth binding, illustrated, indexed, $6.50. 


The growth and scope of present- 
day industrial research easily merits 
a book of the stature of Research 
in Industry. The book is almost a 
handbook or manual for the organi- 
zation and management of scientific 
work by industrial organizations. It 
is not a recipe book for management, 
nor is it a collection of do’s and 
don’t’s. Rather it is a guide for those 
who are or expect to be active in the 
planning and administration of re- 
search organizations and programs. 

Chapter headings include every 
phase of activity, as for example: the 
research laboratory as an operating 
department of the company; the re- 
search director’s job; the research 
budget; salary policy; selecting proj- 
ects; personnel policies and personali- 


ty problems; location, design, and con- 
struction of the laboratory; instru- 
ments and other apparatus; service 
personnel and facilities; and patent 
problems. 

The list of 33 contributing writers 
covers many research authorities in 
the country, including J. K. Roberts, 
general manager of research, Stand- 
ard Oil Co. (Indiana); Edward L. 
Gorgy, assistant to Dr. Roberts at In- 
diana Standard; J. M. MclIlvain, ad- 
ministrative supervisor, Research & 
Development Department, Atlantic 
Refining Co.; and J. H. Schaefer, vice 
president in charge of manufacturing, 
Ethyl Corp. 

All the contributors are representa- 
tives of the member companies of In- 
dustrial Research Institute, Inc., 
which group fostered the publication 
of this book. Editor Furnas is Direc- 
tor of Cornell Aeronautical Labora- 
tory. 


API Petroleum Facts Returns 
To Print after 6-Year Absence 


Petroleum Facts and Figures, 8th Edi- 
tion—1947, American Petroleum Institute; 
6 x 9 in., 236 pages, paper binding, $2.00. 
After a lapse of 6 years, occasioned 
by World War II, the American Pe- 
troleum Institute has published the 
8th edition of its Petroleum Facts and 
Figures. In tables, charts and graphs 
it presents the record of petroleum 
from Jan., 1941, to Jan. 1947. 


It covers the utilization, production, 
refining, transportation and market- 
ing of petroleum in the U. S., plus a 
chapter containing general informa- 
tion pertaining to the industry and 
one on the world petroleum picture. 


Fourth in Organic Analytical 
Reagent Series Now Published 


Organic Analytical Reagents, Vol. IV, 
by Frank J. Welcher, 6 x 9 in., 638 
pages, indexed, stiff cloth binding, $8.00 
individual volume, $7.00 per volume in 
the series. (1948). ; 


The fourth and last in the series 
on Organic Analytical Reagents, just 
off the press, again follows the same 
general pattern in make-up as used 
in the preceding three volumes. In- 
dices are arranged both according 
to reagents (including synonyms) 
and substances for which they can be 
used in analyses. 


This last volume covers acidic nitro 
compounds, arsonic acids, dithiocar- 
bamates, miscellaneous sulfur com- 
pounds, xanthates, sulfonic acids, sul- 
finic acids, seleninic acids, alkaloids, 
diazonium compounds, carbohydrates, 
and a number of miscellaneous na- 
tural substances and dyestuffs. 

The author, Dr. Welcher, is an 
associate professor of chemistry in 
the Extension Division, Indiana Uni- 
versity. 
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PERSONALS 


Petroleum Technologists in the Headlines 








Povl Ostergaard, chief process en- 
gineer of Gulf Oil Corp., and well- 
known for his work in the develop- 
ment of the Gulf Polyform Process, 
died Feb. 17, 
1948, in Pitts- 
burgh after a 
brief illness. He 
was senior author 
or coauthor of 
numerous papers 
on that process.” 
In addition to 
seven Polyform 
patents, he also 
held patents 
dealing with 
thermal cracking, 
fractiona- 
tion, isomeriza- 
tion and catalytic cracking. 


Mr. Ostergaard 


Born in Horsens, Denmark, April 
5, 1899, he received his technical 
training at the Royal Technical Col- 
lege of Copenhagen, studying under 
the famous physicist, Nils Bohr. 


Following early positions in the 
United States with Bethlehem Ship- 
building Corp. and Westinghouse 
Mr. Ostergaard joined Gulf at Port 
Arthur, Texas, in 1926, where he 
worked on the development of high 
pressure oil pumps, heat exchangers, 
and other adjuncts of the thermal 
cracking processes of that period. 


He moved to Pittsburgh with the 
Engineering and Construction De- 
partment in 1929, and figured promi- 
nently in the extensive expansion and 
modernization program undertaken 
by Gulf in the years following. 


George Kelso has left his position 
as manager of the Technical Service 
and Plant Operations Division of Hou- 
dry Process Corp., and intends to 
become a manufacturer’s representa- 
tive in the Philadelphia area, han- 
dling equipment for the petroleum 
and chemical industries. Mr. Kelso 
first became associated with Houdry 
in 1951, and prior to and during the 
war had charge of the initial opera- 
tion of many of the catalytic crack- 
ing units in this country. 


* * * 


Dr. John M. Pearson, director of 
the Physical Division of the Research 
and Development Department of Sun 
Oil Co., is the recipient of the 1948 
Frank Newman 
Speller Award in 
Corrosion Engi- 
gineering of the 
National Assn. of 
Corrosion Engi- 
neers. The award 
is for outstanding 
service in the ap- 
plication of scien- 
tific research in 
the prevention of 
corrosion, partic- 
ularly by cathod- 
ic protection of 
underground 
structures. 

Born in Portland, Ore., Dr. Pear- 
son attended Reed College in Port- 
land and the University of Chicago, 
where he received a B.S. degree in 
1925. Prior to receiving his Ph.D. 
from California Institute of Tech- 


Mr. Pearson 





ogy, 


divisional director. 


tion industries. 





D. P. Barnard, 
Standard Oil Co. (Indiana) Chicago, was 
elected president of the Coordinating Re- 
search Council, the non-profit research or- 
ganization sponsored jointly by the Amer- 
ican Petroleum Institute and the Society 
of Automotive Engineers, at the annual 
meeting of the Council March 5. He was 
formerly vice president. 


Dr. Barnard received his early educa- 
tion in Wilmington, Del., and obtained a 
B.S. in chemical engineering in 1919 and 
a C.E. in 1933 from the University of Dela- 
ware. 
in 1926 a Sc. D. in chemical engineering 
from Massachusetts Institute of Technol- 
From 1920 to 1925 he served in the 
Research Laboratory of Applied Chemistry at MIT and for one year was 


research coordinator, 


In 1921 he obtained an S.M. and 


He was employed by Standard of Indiana in 1925 as Assistant Di- 
rector of Research and served to September, 1938. Currently he is re- 
search coordinator, his liaison activities being connected with product 
quality and with technical developments in the automotive and avia- 
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nology in 1930, he was with Sun Oi] 
Co. working in electrical geophysics. 
In 1931 he became associated with 
the Susquehanna Pipe Line Co. as 
physicist and subsequently became 
chief engineer and manager and a di- 
rector. He rejoined Sun Oil Co. 
in 1945, becoming director of its 
Physical Laboratory at Upland, 
Pa. He was recently made di- 
rector of the Physical Division of 
the Research and Development De- 
partment. In his work he has devel- 
oped numerous methods and instru- 
ments for measurements in the con- 
trol of corrosion. 


* * * 


Arthur W. Ambrose, president of 
Cities Service Oil Co., Bartlesville, 
Okla., is a newly elected director of 
the Cities Service Co., succeeding 
the late Burton G. Tremaine of Cleve- 
iand, Ohio. Mr. Ambrose joined Cities 
Service in 1923, and became president 
of Cities Service Oil Co. (Delaware), 
in 1946. 


* * * 


Dr. P. K. Koh has been appointed 
associate director of research in 
charge of tool and die steel and al- 
lied products by Allegheny Ludlum 
Steel Corp. 

Dr. Koh, 34, served for two years 
in metallurgical research with Stand- 
ard Oil Company of Indiana, Chicago, 
before joining Allegheny Ludlum. 
Earlier, he had engaged in similar 
work in England and China. He r- 
ceived his B.S. degree in mechanical 
engineering from Nan-Yang_ Uni- 
versity, Shanghai, in 1935, and his 
D.Sc. degree in metallurgy in 1939. 
His headquarters will be at Brack- 
enridge plant. 

* * * 


Dr. Sherman S. Shaffer, head of the 
experimental and testing division, 
Humble Oil and Refining Company, 
Baytown, Texas, has been elected 
chairman of the 
Southeast- 
ern Texas section 
of the American 
Chemical Society. 
He succeeds 
Briggs B. Manuel 
of W. H. Curtin 
& Company, 
Houston, who 
was appointed to 
the society’s na- 
tional council. 

Dr. Shaffer re- 
ceived his A.B. 
degree in chem- 
istry in 1922 from Cornell College, 
Iowa, and the Ph.D. in 1925 from the 
University of California, where he 


Dr. Shaffer 
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MICRONIC FILTERS 


Excel-So Model “D” Mi- 


cronic 


Filters 


are now 


available in capacities 10 
GPM to 500 GPM. 


Replaceable filter elements 
of varying densities can 
be provided to handle any 
product with results rang- 
ing from 5 to 50 microns 
on your specifications. 


Each element rated at 10 
GPM on gasoline has a 
net effective filtering area 


of 


723.5 Sq. Inches. 


LONG UNINTERRUPTED 


OPERATION 


LOW PRESSURE DROP 
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remained for a year as a research 
associate. He joined Humble Oil & 
Refining Company in July, 1926, as a 
research chemist; was made research 
section head in 1929, laboratory divi- 
sion chief in 1931, and head of the 
experimental and testing division in 
1947. 


Dr. W. O. Milligan, professor of 
chemistry, Rice Institute, Houston, 
was chosen chairman-elect for the 
Southeastern Texas section of the so- 
ciety, and W. R. White, Hughes Tool 
Company, Houston, secretary-treas- 
urer. Preston L. Brandt, Pan-Amer- 
ican Refining Corp., Texas City, and 
Jack L. Battle, Humble Oil & Refin- 
ing Company, were selected with Mr. 
Manuel to serve on the national coun- 
cil. 

Alternate councillors are Eby N. 
McElrath of the University of Hous- 
ton, Joe T. Horeczy, Humble Oil & 
Refining Co. and Earle B. Barnes, 
Dow Chemical Company, Freeport, 
Texas. 

° ed ° 

Sidney S. Lawrence, for 18 years 
sales manager of Shell Chemical 
Corp., has retired, is the recent an- 
nouncement by the company. 

Mr. Lawrence’s 
Shell Chemical 
career began 
while plans for 
the company’s 
first plant were 
still in the blue- 
print stage. 

Lawrence saw 
the expansion of 
Shell Chemical’s 
activities into the 
manufacture and 
marketing of al- 
cohols, ketones, 
and other chem- 
icals from cracked petroleum gases 
including agricultural products such 
as D-D soil fumigant. 


The position of sales manager of 
Shell Chemical’s Western Division will 
be filled by Barclay K. Read, former- 
ly Assistant Sales Manager. 

Before joining the Shell staff in 
San Francisco, Read was assistant 
Sales Manager of the company’s East- 
ern Division, New York. 

ok x * 


John Dew has been appointed to 
the Aluminum Company of America 
fellowship in the School of Chem- 
ical Engineering, University of Okla- 
homa, Norman. He is working to- 
ward a master’s degree and his re- 
search pertains to the study of the 
adiabatic dehydration of natural gas 
over activated alumina. 

°° o oO 

H. G. Vesper, president of the Cali- 
fornia Research Corp., of Standard 
Oil Co. of California, San Francisco, 
was elected a director of the Coor- 
dinating Research Council, at its an- 


Mr. Lawrence 





on 


nual meeting March 5, succeeding 
David E. Day, vice president, Rich- 
field Oil Co., Los Angeles, who de- 
clined reelection. 


2 ° a 


J. F. Scott is assistant to the man- 
ager of the new chemicals division of 
Pan American Refining Corp. and lo- 
cated in New York. Previously he 
was group leader in the technical serv- 
ice section, chemical engineering di- 
vision, research laboratory of the 
company at Texas City, Texas. He 
was first employed with the company 
in 1941. 












* * * 


L. A. Boyd is chief engineer and 
general superintendent of plants for 
the newly organized Texas Natural 
Gasoline Corp., an affiliate of Edwin 
B. Cox and Jake L. Hamon, Dallas. 
He was formerly chief engineer for 
Warren Petroleum Corp., Tulsa, and 
earlier was general superintendent 
of operations for Gas & Oil Products, 
Ltd., Calgary. 

o 









°o 





C. Francis Beatty, a member of 
the board of directors of the Socony- 
Vacuum Oil Company, Inc., has been 
elected to the board of the National 
Industrial Conference Board, New 
York. 

Mr. Beatty, a native of Brooklyn, 
was formerly president of Socony 
Paint Products Company. After grad- 
uation from Amherst in 1912, he 
started with the Standard Oil Com- 
pany of New York at the Pratt Re- 
finery in Long Island City. 


* * * 


Charles G. Dryer has been made 
Manager of the Tennessee Eastman 
Corp. research laboratories at Kings- 
port, Tennessee. 

Mr. Dryer, a native of Illinois, re- 
ceived a Master’s degree from Pur- 
due University, and spent fifteen years 
in the research laboratories of the 
Universal Oil Products Company. He 
resigned as Assistant Plant Manager 
of that firm’s Riverside, Illinois, lab- 
oratories to accept employment at 
Tennessee Eastman Corporation in 
November, 1945. Mr. Dryer is par- 
ticularly well known for his work 
in petroleum chemistry and has writ- 
ten extensively on this field of re- 
search. 

























* * * 


Charlies L. Harding has been elect- 
ed a member of the board of direc- 
tors of the Socony-Vacuum Oil Com- 
pany, Inc. Mr. Harding, formerly 2 
member of the law department, has 
been co-ordinating Middle East in- 
terests of the company and will con- 
tinue to function in that capacity. 

A graduate of the University of 
California’s School of Jurisprudence, 
Mr. Harding has been active in the 
petroleum industry since 1933. Dur- 
ing the war he was counsel, and later 
director-in-charge, of the Petroleum 
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Personals 





Administration for War, District I. 
At the end of the war he returned to 
Socony-Vacuum. 

* * * 

J. P. Okie, superintendent of the 
Shell Chemical Corp. plant at Deer 
Park, near Houston, has been trans- 
ferred to the head office manufac- 
turing operations department at San 
Francisco, where he will handle raw 
materials supply. F. E. Caddy, plant 
superintendent at Torrance, Cal. suc- 
ceeds him as superintendent at Hous- 


ton. 
* *x * 


Dr. Virgil Scarth, of the technical 
section, patent department, Phillips 
Petroleum Co., Bartlesville, has been 
elected president of the Oklahoma 
section of the American Institute of 
Chemical Engineers. 

* * * 

John S. Ball, senior refinery en- 
gineer at the Bureau of Mines ex- 
periment station at Laramie, Wyo., 
has been elected chairman of the 
Wyoming section of the American 
Chemical Society. 

* * - 

Maj. Gen. Stephen G. Henry has 
returned to Ethyl Corp. as an execu- 
tive at the Baton Rouge manufac- 
turing plant. His former association 
with Ethyl was in 1930 while on 
leave from the Army to study auto- 


motive engineering in connection with 
the development of motor transport 
and tank operations. He saw service 
on the Mexican border in 1916, in 
World War I, and in World War II 
was commanding general of the 20th 
Armored Division at Camp Campbell. 
* + *« 


Dr. Charles W. 
Rippie has joined 
Lukens Steel 
Company, Coates- 
ville, Pa. as a 
member of its 
Sales Develop- 
ment staff. He 
was formerly as- 
sociated with 
Shell Oil Com- 
pany, Inc., with 
Solvay Sales Cor- 
poration, where 
he was petroleum 
technologist; and 
with Monsanto Chemical Company. 

Dr. Rippie, a native of Iowa, was 
graduated from the University of 
Michigan. He received his doctor’s de- 
gree in chemistry and mining engi- 
neering at the University of Illinois. 

He is a member of the American 
Chemical Society, American Petro- 
leum Institute, American Institute of 
Chemical Engineering and the Chem- 
ists Club of New York. 





Dr. Rippie 


CLASSIFIED 





Petroleum Processing announces this classified 
section as a regular feature for the conveni- 
ence of its readers. Classified rates are shown 
in the accompanying box, 





Classified Rates 





“For Sale,” ‘Wanted to Buy,” “He 
Wanted,” “Business Opportunities, 
“Miscellaneous” classifications, set in 
type this size without border—20 cents 
a word. Minimum charge, $5.00 per in- 
sertion. 

“Position Wanted”—10 cents a word. 
Minimum charge $2.00 per insertion. 

Advertisements set in special type or 
with border—$7.00 per column inch. 

Copy must reach us not later than 20th 
of the month precedine date of issue. 
A c mines advertisements are pay- 
able in advance. 

No agency commission or cash dis- 








counts on classified Advestioomente. 





Situation Open 


WANTED: DESIGN ENGINEERS with 5-106 
years’ experience, preferably in oil refining. 
Age 25-40. Good salary. Opportunities for 
advancement. Write, stating qualifications, to 
Mr. E. G. Glass, Jr., The Standard Oil Com- 
pany (Ohio), 1780 Midland Building, Cleveland 
15, Ohio. 
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EDITORIAL VIEWPOINTS... 





Industry Must Combat Bureau’s Desire 
To Foster Coal Hydrogenation Plant 


ee Secretary Krug and his Bureau of Mines 
seems determined to force coal hydrogenation upon 
this country as a means of producing synthetic liquid 
fuels. And this despite all protests voiced by leading 
petroleum technologists—backed up with facts and fig- 
ures to prove that that process is economically unsound. 

The bill now in Congress for financing three synthetic 
fuel plants at a total cost of $400,000,000, H. R. 5475, speci- 
fies that three processes be used—shale oil retorting, hy- 
drocarbon synthesis from gasés produced from coal, and 
coal hydrogenation. Although introduced by Rep. Wol- 
verton: (R., N. J.), the bill was obviously drafted with 
the advice of Mr. Krug’s Bureau of Mines. 

At public hearings on the bill March 5, not one in- 
dustry witness testified in favor of coal hydrogenation. 
Those who voiced any opinion at all on that portion of 
the bill were unanimous in their opposition. 

E. V. Murphree, president of Standard Oil Develop- 
ment Co., told the committee the government should 
sponsor only one oil-from-coal plant at this time, “that 
plant to be based on the process that seems soundest.” 
Both investment and production costs for coal hydro- 
genation would be 25 to 50% greater than for the modi- 
fied Fischer-Tropsch process using coal, he stated. 

P. C. Keith, president of Hydrocarbon Research, testi- 
fied that he sees “no prospect, in the foreseeable future, 
of the commercialization of the high pressure coal (hy- 
drogenation) process.” He suggested that the bill speci- 
fy the raw materials to be used, not the processes. 

Even Reconstruction Finance Corp., who would prob- 
ably have to finance the ventures, is opposed to hydro- 
genation. Harvey J. Gunderson, a member of RFC’s 
board of directors, stated that it ‘seems clear that the 
high pressure coal process is most expensive.” 

In response to all this criticism and opposition to coal 
hydrogenation, Mr. Krug has recommended that the 
bill be redrafted, with one major change being the re- 
moval of any stipulation of what specific processes are 
to be used. But, and here’s the joker, according to 
Krug’s measure, the Interior Dept. would be given the 
authority to name processes, locations and raw materials 
to be used for the plants. 


Since the Bureau of Mines is so enthusiastic about 
coal hydrogenation, it is quite likely that this process 
will yet play a prominent part in the synthetics program 
if Mr. Krug’s most recent proposals are adopted. It is 
up to the oil industry to make certain that the Interior 
Dept. is not given the authority it desires. 


More Butanes in Motor Fuels? 


ONTINUOUS discussion goes on among automotive 

engineers on the effect of higher octane gasoline in 
higher compression engines in obtaining more miles to 
the gallon and thus improving the. economic utilization of 
motor gasoline. There is another direction in which the 
automotive industry could point its studies to the end 
of securing the fullest utilization of liquid hydrocarbons 
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Opinions and Comments on Current Topics 


in motor fuels. That is by revising its ideas on motor 
fuel volatility so that refiners can use more butanes and 
natural gasoline in their products. 

A glance at the figures on the production of these 
light hydrocarbons shows why increasing attention is 
being given them within the industry. Total output of 
natural gasoline, cycle plant products and liquefied pe- 
troleum gases in 1947 was 132,000,000 bbls. This fig- 
ure does not include the production of butanes at re- 
fineries. Present output of the light hydrocarbons is 
almost double that of the early ’40s. 

Even with this large growth in output, there is no 
dearth of uses for these products. However, many oil 
company technologists believe that increasing the al- 
lowable vapor pressure for motor fuels, which would 
make it possible to use more butane and natural gaso- 
line in them, would create a highly economic utilization 
of the light hydrocarbons and one that should be fur- 
ther developed. 

If it is practical to generally adopt changes in car de- 
sign to provide for the use of more volatile fuel com- 
ponents, a means would be provided for materially aug- 
menting our total motor fuel supplies. 


Individual Plants Can Help Shape 
The API Study of Job Training 


HE API Division of Refining has taken on a rela- 

tively new and highly important activity; namely, 
job training in refining, including fire, first aid and 
safety. As the first step in the work it plans to learn 
what the oil companies are now doing in the organized 
training of refinery workers, as distinguished from work 
experience and instruction in every day work, which 
also constitute job training. 

Through a special Committee on Training in Refin- 
ing, a nation-wide survey is now being made of organ- 
ized training practices employed in U. S. refineries. The 
survey is being conducted .by the Industrial and Busi- 
ness Training Bureau of the University of Texas, under 
a grant from the API. A comprehensive questionnaire 
dealing with all phases of the subject has been sent to 
all refining plants. 

It is greatly to be desired that the supervisors in the 
smaller refining plants, through the medium of the 
questionnaire, give their experience and ideas on the 
organized training of plant workers. Information from 
the smaller plants is what is most needed if API’s work 
in this field eventually provides data helpful to the 
smaller refineries in tackling their individual job train- 
ing programs. 

Both the field where organized job training in refin- 
eries is needed, and the facilities for setting up organ- 
ized industrial training programs have broadened in the 
past few years. Instrumentation for automatic plant 
control has been greatly developed, and the need for 
specialized training for operators here has been sup- 
plied for many plants, in large measure by the instru- 
ment manufacturers. The API work should be helpful 
to many plants in developing their own training pro- 
grams in this field. 
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Genera! Chemical Producing Works include: 


ATLANTA WORKS 
East Point, Ga. 
BAKER & ADAMSON WORKS 
Marcus Hook, Pa. 
BALTIMORE WORKS 
Baltimore, Md. 
BATON ROUGE WORKS 
Baton Rouge, La. 
BAY POINT WORKS : 
San Francisco (Port Chicago), Calif. 
BOSTON WORKS 
Medford, Mass. 


BUFFALO WORKS eee SO When it’s Basic Chemicals 





for American Industry 3 


call on GENERAL CHEMICAL first! 
OER, WOR as _— 


a 4 = = At every point in the compass . . . wherever Industry is centered . . . there 


North Claymont, 
DEMING WORKS 

Deming, N. M. 
DENVER WORKS 

Denver, Colo. 








gooey , Calif. is a General Chemical producing works or distributing station serving the 
FRONT ROYAL WORKS , a . 

Front Royal, Va. territory. To supply Industry’s requirements across the country, General 
HUDSON RIVER WORKS : k P : , 

Edgewater, N. J. Chemical has 33 major producing locations from which pour a steady 
JACKSONVILLE WORKS 5 ; 

Jacksonville, Fla. stream of essential chemicals. 
JOHNSONBURG WORKS ; — 

Johnsonburg, Pa. These include acids—alums—sodium compounds—fluorine derivatives— 


KALAMAZOO WORKS 
Kalamazoo, Mich. 

MACON WORKS 
Macon, Ga. 

MENASHA WORKS* BASIC CHEMICALS 
Menasha, Wisc. : 

MIDDLETOWN WORKS 
Middletown, Ohio 

MONROE WORKS 
Monroe, La. 

NATIONAL WORKS 
Cleveland, Ohio 

NEWELL WORKS 
Newell, Pa. 

NEW ORLEANS WORKS 
Marrero, La. 

PULASKI FOUNDRY 
Pulaski, Va. 

PULASKI WORKS FOR AMERICAN INDUSTRY 
Pulaski, Va. 

RICHMOND WORKS ; 
San Francisco (Richmond), Calif. 

SAVANNAH WORKS 


VANCOUVER WORKS GENERAL CHEMICAL DIVISION 


other heavy chemicals—as well as re- 
agents, fine and pharmaceutic chemicals. 
Thus, coast to coast, a full flow of this 
broad and varied range of products, so 
necessary to peak production, is assured. 

That is why ... in every branch of 
Industry everywhere . . . the choice is 
General Chemical first in “Basic Chem- 


icals for American Industry.” 





eccenanets Cain vermeres ALLIED CHEMICAL & DYE CORPORATION 
Wisconsin Rapids, Wisc. 40 Rector Street, New York 6, N. Y. 


Offices Serving Industry from Coast to Coast 


®General Chemical Company, inc. 
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Bottom section of an 18-foot vacuum tower 


being fitted and match-marked for field 


erection at one of Wyatt’s two modern steel 


plate fabricating plants. 


WYATT METAL & BOILER WORKS 


STEEL PLATE DESIGNERS, FABRICATORS AND 
ERECTORS TO INDUSTRY’S SPECIFICATIONS 





